



































































° 
PS 
d 



















= +1, 


THE IRON TRADE REVIEW 








VoLUME XXIII. 


CLEVELAND, O., JANUARY 23, 1890. 


NUMBER 4. 








‘TRADE REVIEW. 


A JOURNAL OF THE 
IRON AND STEEL, INDUSTRY, THE MACHINERY TRADE AND KINDRED INTERESTS 
IS PUBLISHED EVERY THURSDAY BY THE 


CLEVELAND PRINTING AND PUBLISHING CO., 
Corner St. Clair and Wood Streets, Cleveland, O. 


THE IRON 








TERMS, (strictly in advance): 











ONE YEAT......ceerereserssecseesseneeoressesesseessesessseseesensesesesecesanasessnsssseeessennnessssssesesesesesesensesseseee sees. seers $3 00 
Gix MONtHG.......ccccccccccccccccccocrescvccsecsccccveecscecsceccecescocscscocecsecscccoosecssececscescosccoosscocccocnncccceccccccecccees I 50 
THE! MONNS...0000.0000ccecesscoececosevevésoncteoveseasetoccoses seseueseseonsoosecencetocsvuesDoeeeteoseresooesournonsoccosseesononsees 75 





Advertising Rates Furnished on Application. 





ENTERED AT THE POSTOFFICE AT CLEVELAND, O., AS SECOND CLASS MATTER. 








CLEVELAND, O., JANUARY 23, 1890. 








THE WEEK IN IRON CIRCLES. 





The most remarkable fact in connection with the iron 
business to-day is the unprecedented activity among 
furnace plants. On the first of January 333 furnaces, with an aggre- 
gate weekly capacity of 174,038 tons, were in blast, compared with 
285 furnaces and 141,419 tons six months ago. Yet, despite this 
enormous production, the unsold stocks on hand January ist were 
only 187,977 tons. Fully as remarkable is the additional fact that, 
even with practically all the furnace capacity of the country in full 
blast, the demand for iron is so great that nearly thirty new 
furnaces are now building, most of them in the South, and a third 
as many more are either contracted for or under consideration. 
Adverting to these facts, the Baltimore J/anufacturers’ Record says: 
‘Had not the marvelous resources of the South been developed when 
they were, the world’s supply of iron would not have been nearly 
sufficient for the demand. Nothing more forcibly illustrates this 
than the fact that a year or two ago Great Britain was 
shipping immense quantities of iron to this country, while only 
last week an order was received in this country from Eng- 
land for 50,000 tons of iron, to be delivered at the sea-board 
and paid for as received, and yet the order had to be declined.”’ 
Our imports of pig iron, meanwhile, show a decided falling off, having 
been 183,643 tons for the eleven months ending November 30, 1880, 
as compared with 131,017 tons for the corresponding period of 1888. 
The general tone of the market for the past week at Cincinnati has 
been quiet, but a considerable volume of business has been trans- 
acted nevertheless. This has been mostly for charcoal irons and 
Northern coke brands and softeners. In Southern coke irons business 
is practically suspended by reason of the firmness of the leading 
companies who have declined to absorb the late increase in freights. 
This, added to full schedule prices prior to the freight advances, 
makes prices at most Northern points higher than buyers are yet 
prepared to pay. There is no combination among Southern pro- 
ducers, but a dispositon is apparent to work in harmony and prevent 
what is deemed unnecessary cutting between different representatives 
of the same district. The prospect of the Connellsville coke strike 
throws a further element of uncertainty into the situation. Latest 


General Features. 


| advices are that the coke workers are determined to insist upon 


demand ; that the operators cannot and will not accede to. In the 
main the Chicago market is quiet. A good carload business is going 
on, supplying the wants of the smaller foundries who are compelled 
to buy from day to day to meet actual requirements. The larger 
onsumers are pretty well filled up until March and April, and some 
even longer. New car contracts that have already been let, or 
hortly will be let, point to a larger inquiry for pig and bar iron from 
t branch of the trade. Wake Superior charcoal iron is the strong- 


» cst leature of the market, and promises to remain so for some time 
< to 


come, 





Production, as shown by the report of January 1, is at the 
west point for several months, and is apparently being reduced 
‘ather than increased, while demand is very active. It is stated that 
52,000 tons have been contracted for use in making steel, this being 
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about one-fifth of the estimated output. There have been inquiries 
for a large amount of Lake Superior charcaol during the past week, 
write Wm. F. Jarvis & Co., Detroit, and several orders for round lots 
have been booked. Should the inquiries received result in orders it 
is very probable prices would be forced up another notch Instead 
of a lull in the market as was anticipated, there is every prospect of 
increased buying. The demand is more for Lake Superior charcoal 
and Bessemer. Foundry irons are not asked for except in small 
quantities, and on some brands a slight weakness is shown. The 
market continues very quiet at St. Louis, and sales are confined to 
small lots. Southern furnaces are holding coke irons at the outside 
figures, believing that after this lull, a demand will spring up suffi- 
cient to send prices somewhat higher. There has been some increase 
in the volume of business at Louisville, during the past week. Some 
prominent concerns have placed orders to cover their contracts for 
supplies which comprise various grades and qualities of iron, for early 
and future delivery. Prices have remained about the same, with a 
tendency on the part of some companies to shade on round business. 
The lull in business at Pittsburgh continues as before reported, and 
some holders of raw stocks have been showing a good deal more 
eagerness to find buyers. This has given a weaker tone to the mar- 
ket, and since concessions are reported in both Bessemer and mill 
iron. 


There is very little to report in the way of news beyond 
the rumored purchase, by the Schlesinger syndicate, 
of another mining property. The details of the transaction are as 
yet unknown, but the deal is to be closed to-day, and means the 
transfer of a well known and dividend-paying property. Local ore 
dealers report a few minor sales of non-Bessemers, but the aggregate 
of the week’s business is small, compared with the tremendous 
amount of ore already sold. It is reliably stated that some large 
investments are to be made this year upon the Gogebic Iron Syndi- 
cate lands, in the vicinity of Upson, and that some new ore beds are to 
be made accessible as soon as the weather will permit. Certain it is 
that the improvement in prices and the certainty of the consumption 
of every pound of ore that the Lake Superior country can produce 
this year, have done much to revive the speculative fever of a few 
years ago, and it would not be astonishing to see another raid upon 
the ore country by prospectors and investors. 

The market is characterized by the absence of any 
business activity whatever, while prices remain very 
firm. Indeed, one may be in doubt as to the price of a commodity 
in the protracted absence of sales, but the prices quoted elsewhere 
fully justify the last local quotations, and so they may be still said to 
be in effect. A strong, all lake ore, No. 1 foundry iron is worth $20 
cash at the furnace, with No. 2 at $19 and a prime mill iron at $18.25 
and $18.50. Yet special brands of foundry irons are worth a dollar a 
ton more, and, as a matter of fact, one large furnace has thus 
engaged its output for the next four months at $21 cash. Bessemer 
is held firmly at $24 and, when the consumers again enter the mar- 
ket, will climb up rapidly. For the present, no one is varticularly 
anxious to sell, and no one will care to sell a great deal until the coke 
question shall be settled. In the meantime, all the furnaces are 
taking in as much coke as they can find room for, in anticipation of 
the strike on February 1. 

Despite the report of lower prices on bars and plates, 
the local market has experienced no falling off in 
either quotations or in the volume of business, and trade is very 
good. Out of store, and in small lots, bar iron sells up to two cents, 
and the mills decline to take orders at the former low prices. Sheets 
are still a fancy article and bring whatever the maker asks for them. 
Old American rails have come down a trifle, and may 
now be had in plenty at $27.50@$28. Car wheels are 
dull, but there is a good demand for wrought scrap and axles. 

The jobbers are engaged in taking stock, and have 
little time beyond the marking up of prices, in con- 
formity with the new scale of discounts. 


Iron Ore. 


Pig Iron. 


Merchant Iron. 


Scrap Iron. 


Hardware. 
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ENGLISH INVESTMENTS IN AMERICA INCREASING. 

The remarkable fact, adduced by the inquiries of the New York 
Sun, that over $200,000,000 have been invested in American enter- 
prises during the past twelve or fifteen months, derives additional 
significance when it is stated, upon the best of financial authority 
accessible to Zhe Jron Trade Review, that these investments have 
only just begun. Indeed, it can be stated on the authority of a New 
York firm having direct financial connections with some of the very 
heaviest investors abroad, that the inquiry for valuable American 
plants and properties was never so active as at the present time. 
Not only this, but American manufacturers are beginning to take 
more interest in the disposal of their concerns, so that the negotiations 
now being carried on between London and New York are exceed- 
ingly lively, as well as deeply absorbing. 

The latest method of working up these deals is very simple. 
First of all are the London capitalists, who are quite eager to lay hold 
of valuable industries, especially those which enjoy a partial or com- 
plete monopoly and whose value exceeds one million dollars. Their 
trusted agents establish relations with responsible firms on this side of 
the Atlantic, generally in New York. ‘Feelers’’ are then sent out 
in various ways to different industrial centers, with a view to pur- 
chase. Generally the attorneys of corporations are first approached, 
rather than the chief officials. When overtures are finally suggested 
to the latter, of course there is at once a very natural disinclination 
to sell. They argue: ‘‘We have built up our business to its present 
proportions ; it is a part of our lives ; it is paying us well; we are not 
compelled to sell, and we will not.’’ “Very well,’”’ replies the agent 
of the London parties, “ if you do not want to sell, no harm is done if 
we, at least, make you a proposition.’’ Accordingly an offer is made, 
coupled with a suggestion that if the figure is not satisfactory, in case 
consideration is given to the matter, then a counter-proposition will 
be received with pleasure by the intending purchaser. In nine cases 
out of ten, the scheme works. The man who owns the controlling 
interest begins to think that, after all, he has made as much out of 
the business as he wants to; his sons—if he has any—can be pro- 
vided for in the reorganization by his retaining a small interest ; the 
price obtainable is tempting, and—within ten days the London par- 
ties have a ninety-day option on the business, with an agreement to 
buy if the preliminary statements are found to be correct. Experts 
are sent over; satisfactory reports are made, and within the time 
specified the deal is made, and anywhere from one to ten million 
dollars of good British gold goes into American coffers. 

The previous efforts in this line have been crude, unsatisfactory, 
and expensive. Unauthorized parties have been scouring the country 
seeking options which they hoped to sell to such foreign investors as 
they might be able to pick up. Numerous commissions had to 
be paid, and the process of transfer—unless directly conducted—was 
slow, tedious and uncertain. Now everything is changed. From 
beginning to end, the negotiations are conducted on business prin- 
ciples. It is, indeed, a business of itself, now controlled and regu- 
lated by well understood rules. Middlemen have been eliminated, 
and only one commission is paid. No negotiations are inaugurated 
without authority, and, an option once accepted, there is no slip 
through failure to “come to time’’ with the necessary funds. It is, 
in the terse language of the street, ‘business from the word ‘ go.’” 

The new order of things will necessarily bring about great 
changes in management. With the controlling interest in England 
or Germany, most of the voting will be done by proxy, and a new 
kind of financiering is beginning to be‘evolved in New York, namely, 
houses that will oversee for foreign owners a string of plants at various 
inland centers, visiting and inspecting them statedly, and represent- 
ing in all respects the real management as if it were present in 
person to direct and control. What will be the results of such long- 
distance financiering, and what will be the end of the present anoma- 
lous movement, afford themes for speculation beyond the limits of 
the present article. 
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EVOLUTION IN NEW ENGLAND MANUFACTURING. 

No one can travel up and down the Connecticut Valley, and 
other portions of New England, without being struck with the 
remarkable industrial changes that have been wrought in that sec- 
tion during the past decade. That the manufacture of iron in its 
cruder forms is dying out there can beno doubt. The exhaustion of 
“raw materials,” the shifting of trade centers, the unexpected com- 
petition of the South and the inequalities of freight rates have 
brought about a result which no one could have predicted, much less 
forestalled or prevented. It was a condition, not a theory, which con- 
fronted the New England manufacturer. What has been the result ? 
Did the disheartened Yankee throw up his hands and give over the 





fight from the start? By no means. The sturdy manhood and hard 
common sense which, when the shallow soil of the bleak New 
England hillsides became impoverished, changed the plodding 
Yankee farmer into the prosperous iron-maker, has, under these new 
conditions, transformed him once more into the intelligent, pushing 
manufacturer of specialties. It is really wonderful what vast results 
can be brought about by systematically going about the manufacture 
of apparently the most trivial things. Ordinary kitchen pots would 
seem to afford as poor a prospect for developing into a large busi- 
ness, yet there is a very large concern near Hartford that manufactures 
nothing else. The ordinary safety-pin, as is well known, proved a 
bonanza to the inventor, and in the production of the same several 
extensive factories are employed. Hardware specialties are prac- 
tically without number, and not a few concerns are employed in pro- 
ducing, alone, the very simplest of articles for household use. By 
the improvement of processes and the saving of a mere fraction of a 
cent here and there, New England manufacturers are enabled to 
make handsome margins, in the long run, while employment is 
given to large numbers of skilled and unskilled men and girls. 

We mention these facts for the benefit of manufacturers in the 
Central West, who may, some day, be called upon to face a similar 
problem. Fortunately, we are in the midst of an apparently 
inexhaustible market, which will be ours for years to come, but we 
shall fail to make the best of our opportunities if we neglect to study 
the methods of economy which are to-day an enduring monument of 
the intelligence and industry of our Eastern neighbors. 





PROVINCIALISM is sometimes found where least expected. Phil- 
adelphia business men, speaking of ‘‘ Eastern competitors,’’ explain 
to Western inquirers that they mean New England competitors. 
The average New York tradesman designates as “‘ Western” every- 
thing beyond the Allegheny mountains. A little Cleveland girl, who 
recently entered the New York city schools, was asked by her play- 
mates how she liked it when she “lived in the country.” An 
Englishman, who lately visited this country on business, showed a 
Philadelphia manufacturer a map of the United States on which he 
had neatly traced, in straight lines, a route which took in Pittsburgh, 
Cincinnati, Louisville, St. Louis, Chicago, Cleveland and New York, 
all of which journey, he naively remarked, he expected to take in 
three days. It took him three weeks. This is a fairly good-sized 
country, and “ Eastern,” “Western,” “ Northwestern ”’ and the like 
are accommodated terms, which depend for their meaning upon the 
persons who are doing the talking and how much they know of the 
length and breadth of the United States. 





THE new Adams steel-making process, which has become a sub- 
ject of much interest to steel makers, is being made the target 
of much acrimonious comment on the part of those who maintain 
the impossibility of making steel direct from the ore. It must be 
confessed that hitherto none of the processes claimed to be sufficient 
to do the work has been found to be of commercial value, but a 
refusal to give the new invention a decent hearing would amount to 
a species of conservatism as foolish as it seems out of place. If 
there is anything in this invention, the results will come in due 
season, whether the critics like it or whether they don’t. At all 
events, the thing is well worth trying for, and there is apparently no 
limit to man’s genius and inventive power. 





Big Guns a Failure. 

The cables have recently bore news of the disabling of the heavy guns 
abcard the British gunboat Benbow. The 11o-ton guns aboard the Benbow are 
muzzle-loading Armstrongs of 16-inch caliber. They are the heaviest guns 
carried by any war ship afloat, though the Victoria and Sans Pareil, of the 
British navy, are designed to carry similar batteries. The weight of the pro- 
jectiles of these guns is 1,8co pounds, and that of the charge of powder goo 
pounds. They are surrounded by an immense amount of machinery necessary 
to their working. The range of one of these pieces is reckoned at fifteen 
miles. Within the past six months the Victoria has been receiving her bat- 
teries, but two months ago it was discovered that one of the guns, while under 
test, had dropped at the muzzle and in another piece a crack had appeared. 
Since the discovery of these defects in the Victoria’s guns, there has been a 
general outcry in British naval circles against building any more such 
expensive weapons, their cost being not much under $150,000 foreach gun. So 
rapid is disintegration and erosion in these great guns that the life of one 
ceases after the firing of seventy-five shots. Again, it is said, they are so 
unwieldy that it is impossible to load and fire with rapidity. The building of 
ordnance of this magnitude has been to satisfy a British craze to outstrip all 
nations in the production of powerful weapons of war. It is thought that no 
more guns of over 65 tons will now be designed for British war ships. Of the 
110-ton guns in existence, three are built for the Victoria, two for the Benhew, 
and two for the Sans Pariel. 
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IRON ORE IMPORTS. 


Referring to statistics of imports of iron we published from official docu- 
ments in a recent issue of the Iron Age, a leading ironmaster questioned their 
accuracy. We took the ground that his knowledge of the trade justified him 
in the conclusion that there must be someerror. In order to set the matter 
at rest and dispel any doubts, we applied to S. G. Brock, Chief of the Bureau 
of Statistics, for details. To him we are indebted for the following table, 
which shows the imports of iron ore for the first ten months by ports: 


IMPORTS OF IRON ORE. TEN MONTHS ENDING OCTOBER 31, 1889 AND 1888. 























1888. 
| 
PORTS. \- | 
| Tons. Dollars. Tons. | Holtars. 
| } 
| 
ee | 216,138 404,762 101,486 | 196,073 
Boston, Mass..... ; 
Buffalo Creek, N 
Champlain, N.Y 
Chicago, I11..... 


Niagara, N.Y 
Pensacola, Fla 











Perth Amboy, N.J 9,934 22,775 49,455 110,758 
Philadelphia, Pa........-..sccsssseseeeseeee 453,530 1,044,657 327,280 739,261 
Pittsburgh, PPB veccccscvccccccceccccccscocccvcesececcecccecovce cases | GB | —_—_—_——F_ Fcc wcccccccccccccce| coccccccccccce eee 
Puget Sound, W.......sceceeeenees sete seeseeseaeeseeee | 13,670 | 27,870 4,802 9,618 
San a Cal. eee] 61 | 2,525 3.425 
St. Louis, Mo... ... zs DE  Tikscmevatccdiassschacwebenceccsacceis 
DIONE. VC. soe scrocssss ocean iopeeescesdcaevnstaceseaeere 462 | 707 83 | 455 
Totals ..rscsrorssssecsrsesssssssssstessessesereeecssensrsessesensnes | 716,809 | 1,567,535 516,623 1,137,098 





It will be observed that the increase amounts to 200,000 tons. 
For a series of years the imports of iron ore, by countries, for the fiscal 
years ending on June 30, were as follows: 
IMPORTS OF IRON ORE DURING THE YEARS ENDING JUNE 30, FROM 1885 TO 
1889, INCLUSIVE. 





































| 
COUNTRIES FROM WHICH IMPORTED. | 1885. 1886. | 1&87. 1888. 1889. 
| 
er eR | = 
| 
Tons. | Tons. | Tons. | Tons. | Tons. | Dollars. 
| | | 
PATON «1 icssicdensinecdescauamueeeswarcssbanvveionasxdahavenss I sccanadende seme ankeuanielaacadsaotnh | 2 
FYANCE .....00.cceces serene cecece cessor ccscesaesesscssseseessseess 674 3,877) 5,218 7,289} 6,804 18,925 
French Possessions in Africa and adjacent 
islands 25,360, 107,366 215,760} 163,496, 78,137 143 468 
Germany 2 350} E7O} .ccce- ceccecese| sercecsccess | 55 
England 11,890} 15,033 72,546} 56,cgo 29,216} 62,937 
Scotland peice 204) 16 3 
eS, See ee eee cree eee bicdecusetarstaccesuatey 
Nova Scotia, New Brunswick and Prince} 
beter 6 NANO oa clccss sdeiwnteceviscecnnecadesteenices SN cicowesavea’ 8 
Quebec, Ontario, Manitoba and the North 
WOME, TP PTWERUNEN <os<<ccsveeveneticasccebasvourenceenense0ee= 47,860 7,906; ~ 18,430} 13,380 9,284 27,754 
British Columbia = 1,262 190 Pe eee 15,996 32,526 
Britigh Wat FEGtC®.......0.. <ooes-coastecsocresercnsccelesossqnavens Jasoseesasies Bicsanssevenes } 340 340 
British Pessessions in Africa and adjacent} | | 
BID WG pscacacessackacnactsauebdst usr Uaereasesawees vanaskostbcnsatsasapeelasscmepecans lesaenvess sexes OGL sassentanonelvccvedsencenens 
OS RORE ) cciscace ccincoxkssudausupiovateaGneckecentsecsss iecisitexereenierin 7,700} 44,173] 25,707} 13,489 17,644 
Italy sists esas tibaan eeaeeneye uneeanibaeaeesaneccanaiaecs 16,2'3) 20,9*2 114,424] 98,343) €6,512 167,876 
POTCU Wal ..<cccsccncecsssncrnvednvees sacsasncanapnsspendsecseses 6 684 8,716 10,122 3,151 5,230) 11,582 
Azore, Madeira and Cape Verde Islands...... 2 eS SeesiawiteneLaausulnexsesl <seanroasuseens 
Russia on the Baltic and White Seas........... | on RRR CEE Ta enemere | -sseesceeces| sncevevecee! eosccesereeseee 
Sp in 243,906 425,586) 522,719} 416,138) 190,460 418,317 
Cuba 28,209 51,268) 109,928! 117,504} 225.525 537,478 
weeps BE PEI ais a sacanshcps ecsapesasnxnnnssaced lcecsustarestlcacancietautl anacatcacsaaay? eae 2,625 10.339 
RUC OG 400 MIM 7. el cnc stansgesyeseuannattveteacasweacciet pbameen see 3,437} 1,689] 3 
DATO BER POOR ns sc cnacaanesvence<scountosatapssrscaseccinegue oscnes 4,250} 61. 
RARE RN Oe CIR cece seine tncndscdexenenes Tecnenasueds> Laccecsuauans | : 
WER CSUSB sricacana bes cacvacsssnee+4ese<0sapserheees sancastaneuscenaseqseshstususes cones | 
ATT OFINCT COMMON TOR oa. cexcianeccssssecscebeacedensnatanteeasasninads 3,818 
TOURED .<,0ccnckaans chctnepaatnencavcunedisees iS asedieuk tena 425,870 701 243) 1,141,774! 919.644] 652,032) 1,507.658 








*Newfoundland and Labrador. 


It will be noted that, as expected, the imports from Cuba show a notable 
increase, while those from Spain fell off heavily.—[Iron Age. 





FUTURE SUPPLIES OF IRON ORE. 


In those countries of Europe which are found at the head of production of 
iron and steel—in England, Germany, Belgium and France—the natural 
indigenous resources of iron ore are not enough to supply their wants. 
Although several of these countries have paid great attention to developing 
the manufacture of steel on the basic system, so asto be able to utilize inferior 
ores hitherto neglected, and with which they are abundantly provided, they 
need none the less to import considerable quantities of foreign ore of a 
special quality almost indispensable to the production of certain makes of 
pig—such as Bessemer, for instance. In Great Britain, where the production 
of Bessemer steel is maintained at a much higher level than in other coun- 
tries, the supply of ore of the wished-for quality is of prime importance, 
and itis not surprising that this eminently far-seeing people begin to look 
with serious disquietude to the future, relative to the sources whence it will be 
able to draw the ore that it needs. A glance at English statistics concerning 
the production and importation of iron ore shows that if production has 
remained within almost the same limits, importation has almost quadrupled 
during the last ten years. It amounted in 1888 to 3,500,000 tons English, in 
1577 it amounted to about 1,150,000 tons, and, to judge from the first months of 
the present year, it will reach in 1889 a total of 4,500,000 tons, if not more. 
We notice also that home production is maintained at between 14,000,000 and 
15,000,000 tons. If we consider that the production of pig is continually 
increasing in the country, notwithstanding the considerable stocks which are 
held, and that, dating from the introduction of the basic process, the ores suit- 
able for being so treated, instead of augmenting are diminished, we may con- 
clude that the annual requirements of Great Britain will fall little below 
4,©C0,000 tons. The country requires principally the special ores suitable for 
Bessemer pig, such as those of the island of Elba, for instance. In the event 
of the beds of the island—estimated actually at about 8,000,000 tons—being 


applied wholly to satisfying these wants, they would be exhausted in less than 
two years. But statistics show that it is not from Italy that England draws its 
necessary supplies. In 1888, Italy sent 57,000 tons of ore; in 1880, it sent 176,- 
ooo tons, the highest figure ever reached. Great Britain provides itself with 
ore almost exclusively from Spain, from the celebrated district of Bilbao. 
Out of the 3,5c0,000 tons of ore imported in 1888, 3,200,000 tons were from this 
district. England draws also from Algeria a little more than 100,000 tons, 
from Greece 75,000 tons, and from Sweden 60,000 tons. England is not the only 
country obliged to import large quantities of ore. It follows from statistics 
that France imported in 1888 about 1,300,000 tons, of which more than 800,000 
tons were from Germany and nearly 400,000 from Spain. Scarcely one-third of 
this, however, represents ore for Bessemer pig, while in France the production 
of steel by the basic process has very largely developed. Germany, for the 
same reason, has also-diminished its importation of special iron ores. It pro- 
vides for its wants principally in Luxembourg, where ores abound suitable for 
the basic process, at the remarkably low price of 2.50 francs per ton at the 
pit’s mouth. The importation for 1887 amounted to more than 1,000,000 tons. 
Belgium imported the same year 1,500,coo tons, for the most part from Luxem- 
bourg. For the provision of future wants, the attention of England is 
directed to the metalliferous ores of the south of Spain and the north 
of Sweden. 

The beds of Bilbao are as yet far from being exhausted. According to 
Mr. J. Smith, president of the British Iron Trade Association, in an opinion 
given at the reunion of last May, Great Britain may reckon on the produce of 
these mines for another twenty years. But, according to Mr. Smith, it will be 
necessary to reckon much more on the yet virgin beds of Southern Spain, the 
existence of which has been ascertained between Malaga and Carthagena, con- 
taining 65 per cent. of ore and upwards, lending itself equally well to the 
Bessemer process, and to the process on the sole, richer also than those of 
Northern Spain in manganese, of which they contain an average of 3% to4 
percent. Their cost of output delivered at the coast will also be lower than 
that of the ores of Bilbao, the conditions of manual labor being more advan- 
tageous in the Southern provinces. With regard to the positive extent of 
these deposits, only recently being worked, there does not appear to be any 
reliable information. On the other hand, we possess more exact information 
relative to the immense beds of North Sweden, among others those of Gelli- 
vara, 120 miles from the port of Lulea. The mines of Gellivara are already 
connected by railway with the port of Lulea, and exportation proceeds regu- 
larly. It takes eleven hours to transport the ore from the mine to the sea, at 
avery lowcost. The predominating ore is magnetite, containing 68 to 70 per 
cent. of metallic iron and various quantities of phosphorus, on account of 
which only two-fifths of the ore can be used forthe Bessemer process, or for 
the process on the sole. The ore suitable for these purposes contain an aver- 
age of 69.6 percent. of iron and 0.01 per cent. of phosphorus. It is estimated 
that there are immense quantities of ore at Gellivara and the neighboring 
mountains. At 60 miles distance from Gellivara there are two mountains, 
Luosavara and Kirunavara, which are estimated to contain the largest deposits 
of iron ore inthe world. According to the geological survey of the locality 
and special investigations which have been made by order of the Government, 
the quantity of ore down to the level of the lake, which runs at the foot of 
these two mountains, is estimated at over 270,000,000 tons. 

Even admitting that there may be some exaggeration in these estimates, 
as often happens in such cases, it is none the less certain that the siderurgical 
industry of Europe will find a very rich source of supply in these regions, the 
situation of which presents no disadvantage from an economical point of view. 
It is now to be hoped that we may be able to obtain the most complete 
information with regard to these beds, particularly as to cost of output per 
ton of ore delivered on board for exportation. The statistics of the year 1888 
on the importation to England of Swedish ore, probably from Gellivara, show 
that ore disembarked in an English port costs at least 18s. per ton English— 
that is to say, aprice materially higher than the ores of Spain and Italy. — 
(Colliery Guardian. 





Average Monthly Prices of Iron and Steel in 1889. 

We present below, from the Au//etin of the American Iron and Steel Asso- 
ciation, a table of the average monthly prices, at two leading markets in the 
United States, of nine leading articles of iron and steel from January 1, 1889, 
to January I, 1890, averaged from weekly quotations. The prices are per ton 
of 2,240 pounds, except for bar iron and nails, which are quoted by the pound 
and keg respectively. 
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WHILE strolling through the Paris Exhibition Mr. Edison accidentally hit 
upon a tool that he calculates will save him something like $6,000a year. It 
is a chisel worked by hydraulic pressure, and will enable him to reduce his 





labor by eighteen hands, 
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RECEIVING TANKS ON HEATING SYSTEMS. 








The return of drips in heating systems that take steam directly from low 
pressure boilers may be managed readily enough ; but when high pressures 
have to be maintained in the boilers for the purpose of running pumps or 
elevators or furnishing power, and the steam for heating has to be passed 
through reducing valves, some new elements of difficulty come into play and 
call for careful consideration. Our illustrations this month show receiving 
tanks as applied to such systems. 

Our attention was recently called to a heating installation that was giving 
great trouble from pounding and rattling, and upon examination the receiv- 
ing tank was found to be arranged as in Fig. 1. As the faulty arrangments in 
this instance are very frequently met with, we shall describe them somewhat 
in detail. The returns entered the receiver through a three-inch pipe, shown 
at A, this pipe entering through the head near the bottom ofthe tank. The 
supply for the pump F (which returned the water from T to the boilers) was 
taken from the bottom ofthe tank through pipe E. An escape pipe was 








FIG. 1.—INCORRECT ARRANGEMENT. 


placed in the top of the receiver as represented at B, to relieve the pressure. 
Cold water was also admitted when necessary, through C; and in cold weather, 
when all the radiators were in use, this cold water supply was admitted very 
freely, the claim being made that the return through A was so greatin such 
cases that the water in the tank would get so hot that the pump would not 
work, although it was placed properly so that water would flow into it of its 
own weight. 

A glance at the arrangement of the system will show the steam-heating 
engineer the cause of the trouble. The return pipe entering below the level 
of the water in the receiver, a considerable portion of the steam that is 
returned is condensed at once upon striking the cold water, and the concus- 
sion and rattling noise so produced is communicated through the piping to 
every one of the buildings heated. The trouble with the pump is that returns 
enter close by and at right angles to the pipe through which the pump takes 
its feed, so that the steam that enters A along with the water of condensation 
breaks the current in the suction pipe. 

A proper arrangment of these connections is shown in Fig. 2, where the 
return pipe (A) enters at the top, discharing the water of condensation upon 
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FIG. 2.—CORRECT ARRANGEMENT. 

the surface of that in the receiver. The escape pipe has been removed, and 
the vapor collecting over the water connot pass off. By this removal of the | 
escape pipe a great saving of heat (and therefor fuel) is effected, which saving 
can be approximately calculated by means of tables of the properties of steam. 
The pipe being 14 inches in diameter, and the pressure in the tank being (let 
us say) one pound above the atmosphere, asimple calculation shows thata 
prodigious quantity of steam will flow through it and go to waste in the 
course of twenty-four hours; and any one who is sufficiently interested to 
make the calculation will find that an escape pipe like this one is a surpris- 
ingly expensive thing. 

The return pipe, A, when arranged as in Fig. 2, acts as a relay, andif the 
pressure from accumulating vapor in the receiver equals that in the heating 
system the water of condensation will flow into the receiver only as fast as it 
accumulates inthe pipes. Thus the connections and returns may be kept 
flooded so that all noise in the pipes will be prevented. Itis well, when all 
the pipes to the radiating surfaces are of good size and the pressure through- 
out the system uniform, to runa small pipe fromthe steam main to the 
receiver so as to prevent the water from being blown out of the return pipe. 
This will make the flooding of the connections sure, and the small pipe may 









very easily be so arranged as to remove the drip from the main steam pipe, 
as well as to keep up the pressure in the receiver. 

A drip valve should be placed at the lowest point of the return pipe for 
draining it when it is not in use, and one should also be placed on the receiver 
to remove air and prevent an air-bond in first starting up the system. 

In Fig. 2 the pipe that supplies the pump (E) is represented as connected 
to the head ofthe tank. This is by no means essential; the best place to 
connect it will readily be found from the circumstances of each individual 
case. If itis run into the bottom ofthe tank, asin Fig. 1, it should project 
four or five inches into the tank, so that any sediment that may bein the 
water may deposit on the bottom plates and be removed through the blow-off 
shown at D in Fig. 2, and not pass through the pump. The engraver has 
represented the cold water supply pipe, C, as running the length of the tank 
before it discharges. This is also not an essential feature. We should prefer, 
in fact, to have C discharge into the tank directly, without the intervention 
of the elbow and horizontal pipe. 

In Fig. 2asecond return pipe is shown at B, to illustrate a point that it 
is sometimes useful to know about. Ordinarily all the drip would be 
returned through the one pipe, A. There may be some radiators, however, 


| that are supplied through pipes that are too small to allow of the free passage 


of sufficient steam ; or some of the radiators may be so nearly on a level with 
the water in the receiver, T, that they will not return their drips freely enough 
through A. In such cases it is often advantageous to allow these radiators to 
return their water through a separate pipe, B, that enters the tank eight or 
ten inches or a foot lower than the surface of the water in pipe A. This will 
give the ill-conditioned radiators the advantage of a correspondingly less 
static pressure to return against, and will equalize the circulation all over the 
buildings.—_[The Locomotive. 





A New English Nail Machine. 

A new nail machine, known as the Copewell, has been tested in London. 
Each machine will produce over 600 pounds of average-sized nails in the 
working day. of ten hours, and one boy can fully attend tofour machines. The 
nails themselves are produced from the cold steel bar, and are, therefore, 
even in temper throughout and uniform, whilst it is claimed for them that in 
their finish, tensile strength, holding power in the chuck, and freedom from 
liability to fracture under the heads, they are without rival in the market. 
Their cost is but little over half that of nails made by other processes. The 
process itself is very simple. The end of a coil of steel bar or wire on a drum 
is put into a machine, which, automatically cutting pieces of the required 
length, passes them down through a series of dies, which draw and bevel them ; 
they are then caught in slots in a revolving plate and pointed, and finally 
dropped—finished nails ready for use—without any hand labor whatever. 
Should any failure take place in any of these operations with any nail blank, 
the fault instantly throws the machine out of gear, whilst a danger signal 
marks the exact spot where it occurs. To remove the faulty blank and restart 
the machine is the matter of seconds only. 





Mineral Resources of Mexico. 

lt is aremarkable fact that, as civilization widens here, as railways extend 
themselves in all directions, great deposits of iron and coal are being found. 
It is as if Providence had reserved the discovery of these invaluable prime 
materials of modern civilization till the period of revolutions should have 
come toanend. An iron deposit recently found on the Acapuloo divi- 
sion of the Inter-oceanic Railway is said to be 80 pericent. pure metal. 

Its extent is marvelous, and the matter is being looked into by capit- 
alists. Mexico has all the useful metals—iron, copper, lead, tin, gold and 
silver. Already we talk here of utilizing the iron of the country for mak- 
ing rails for the new roads, instead of having to rely on English and 
Belgian rail-makers. A project is now being studied in London for roll- 
ing mills and smelting works at Zimapan iron fields, from which iron is 
being taken now in large quantities, and utilized largely for building 
purposes.—[Mexican correspondent of the Boston Herald. 





Wear ot Tires. 

Experiments which have been made recently on the Austrian state 
railroads, with wheel tires of Krupp’s crucible cast steel and Martin 
steel, haveyielded interesting results. For the purpose of the trials, 
three wheels on one side of a locomotive were furnished with tires of 
one kind of steel, and those on the other side with tires of the second 
kind. The profiles, to start with, were, of course, exactly alike. After 


| two years’ running, measurements of the profiles showed that the Krupp steel 


tires had worn down, on an average, Io millimetres (about 0.4 in.), while the 
Martin steel tires had worn down 14 millimetres (about 0.56 in.). 

Including the weight of metal removed in again turning down the tires 
to the normal profile, the weight lost, due to wear, was 40.4 kilograms (88.88 
Ibs.) in the case of Krupp tires, and 56.4 kilograms (124.08 Ibs.) in the case of 
those of Martin steel. 





A Storage Trestle. 

James E. McIntyre, of Buffalo, N. Y., has the contract for the construction 
of a storage coal trestle, just outside the eastern limits of Buffalo, for the 
Lehigh Valley. The trestle will have a storage capacity of 150,000 tons, an 
will cost entire, $350,000. It will require 1,500 yards of masonry, 41,000 yards of 
excavation in all, 400,000 Ibs. of wrought iron, 500,000 of cast iron, and the 
removal of 40,000 yards of rock for tunnels to be built for the cars on rock bed 
under the trestles. It will be built on the gravity principle. 





THE heavy guns being made at Elwick Arsenal are now supplied each 
with a small incandescent lamp for illuminating the sights fox night firing. 
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BAND, SCROLL AND RE-SAW. 





The cut accompauying this respresents a new band, scroll and re-saw, upon 
which the manufacturers have been experimenting for several months, until 
they can now present to the trade, they claim, the best band re-saw in the 
market, and a machine that can be readily changed to do any kind of scroll- 
sawing that can be done on a band-saw, and especially adapted to heavy work. 
The wheels are 42-inch diameter and will carry a 3-inch saw. The spindles 
are 2-inch hammered machinery steel and runin best babbitt-metal boxes 12 
inches long. There are four 4%-inch feed rollers, all power driven. They are 
self-centering, or can be adjusted to cut a thin board from either side of a 
thick plank. By loosening two screws the rollers can be tilted to any angle 
for sawing bevel, weather boards or any like work. The angle of rollers is 
controlled by means of two screws. The feed-works are driven by belts at rear 
of machine, belt running from main shaft to cone-pulley at back of machine, 
and thence to cone-pulley, compounding into gear at front of machine, as 
shown in cut. Feed can be instantly started and stopped at the will of the 
operator. The feed-works will expand to take in a 6-inch plank 26 inches 
wide, the greatest depth the machine will re-saw. By loosening two bolts the 
feed-works can be slid to the back side of frame upon the cross-bar, shown in 





BAND, SCROLL 


the cut, which will take it out of the way of the operator, or the feed-works 


most convenient way to dispose of it. The upper wheel has a vertical adjust- 














limited, but was being exhausted very rapidly, and would be drained in less 
than nine years. The gas is now being used asa basis of a varied line of 
manufactures, the annual products of which aggregate many millions of dol- 
lars, and is driving, beside the iron and steel mills of Pittsburgh, potteries and 
brick works, over forty glass furnaces and a long list of factories in which 
cheap power is a desideratum. The gas is the product of ages, which has 
accumulated in the porous limestone of Ohio and Indiana. It has been pro- 
duced so slowly that when once exhausted, it will take many thousands of 
years for it to again accumulate in sufficient quantities to be used, even if the 
elements necessary for its production were preserved, which he thought was 
not all probable. The pressure which forces the gas out, with such tremend- 
ous power that it sometimes reaches 1,000 pounds pressure per square inch, is 
not due to the pressure of the gas itself, but to the hydrostatic pressure 
brought to bear by the column of salt water that enters the porus stratum of 
rock containing the gas at the sea level, and which, by its weight, tends 
to force the gas out. 

To the explanation and elucidation of this phenomenon, Prof. Orton’s 
paper was more especially devoted. As he stated, the men who are engaged in 
the practical development of gas and oil fields, said he, make great account of 
rock pressure. It is the first fact they inquire after in a new gas field. They 


HUTA PELE 
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AND RE-SAW. 


| appreciate its importance, knowing that the distance of the markets they are 
will swing upon the cross-bar at right angle with the machine, which is the | 


| 


ment of 14 inches and is arranged to tip to control the position of saw upon | 


surface of same. 
and screw, and when in position by means of another hand-wheel acting as a 
jam-nut it is held in position. Height of machine to top of wheel at the 
highest point; 9 feet 11 inches. The table for scroll-sawing is of iron, and 
when feed-works for re-sawing is removed the table can be moved forward 
into position upon planed slides. This table acts as a back-rest or table when 
re-sawing. Weight of machine 3,600 Ibs. For further particulars write Frank 
& Co., Buffalo, N. Y. 





Natural Gas Being Rapidly Exhausted. 
In Prof. Orton’s recent paper, read before the American Geological Society, 
in New York, he claimed, in brief, that the supply of natural gas was not only 


This wheel is raised and lowered by means of a hand-wheel | 








to reach, and the size of the pipes they can employ are entirely dependent 
upon this element. The Professor defined the term “rock pressure” and 
showed the decrease of its rate westward. He said 400,000 people in North- 
western Ohio and Central Indiana alone depended upon natural gas for fuel 
and illumination.—[Light, Heat and Power. 





FRANCIS GALTON, F. R. S, the celebrated English scientist and author, 
contributes a timely and interesting article entitled, ‘Why do we Measure 
Mankind?” to the February number of Lippincofl’s Magazine, which shows 
the importance of being measured, weighed, and otherwise tested, according 
to the modern method, by a competent examiner, and especially the impor 
tance of applying this system of measurements to young people, in order to 
determine their capacity and fitness for special pursuits. Another timely 
article, is “The Salon Idea in New York,” by C. H. Crandall, whoholds that the 
salon ought to, and perhaps will, become a power in social and political life. 
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THE WARD HOOP MACHINERY. 





The Frontier Iron & Brass Works, Detroit, Mich., make a specialty of 
manufacturing Ward's hoop machinery, illustrations of which are given here- 
with. The hoop cutter stands 414’ high, occupies a floor space of 3/ 7” by 13%, | 
and cuts hoops up to 8’ 1” in length. Among the claims made by the makers | 
are that the knives are ground on a 36” common grindstone. The plank 
being placed on a solid horizontal bed and fed straight to the knife, skilled | 
labor is not required to operate the machine. The knife tilts, to give desired 
bevel to the hoop; and being made in three interchangeable sections, either | 
section can be renewed at one-third the cost of an entire knife. In working, 
the iron side of knife is next to plank, so, as the wear is on that side, the steel 
is not wasted in refacing. The knife is 8” wide and straight, and there is | 
2%” of good wearing steel to work on. The knife cuts on wood, arranged to | 
be raised as it wears. There is 4’ of hand room under the plank, and a good | 
stop underneath to save operator's thumb from knife. The fact that the plank 
lies solid prevents slivering the lower edge, which always occurs, more or less, | 
when the plank is rocked or tilted. The eccentric straps are lined with genu- 
ine babbitt metal ; and the hoop gauges are adjustable, with brass gibbs behind 
them. A separator, or divider, drops the hoops alternately in separate piles ; 
so by changing ends of one pile all are right for the planer. The merits of 
this cutter are being demonstrated every day. Itis easy to keep up, and it 
cuts every hoop about the right thickness and bevel, making comparatively 
no waste of stock; the thinner the hoop is cut, the less it is shaken; besides a 
cutter makes smoother work than a planer can; therefore it is better to only 








HOOP CUTTER. 





HOOP PLANER. THE 


plane or roundthe edges of the hoops, and the flat of those that are thick | 
from springing of the plank. 

The hoop planer is a compact, substantial machine, and is made in two | 
sizes—the two-hoop planer, with a capacity of 16,000 to 20,000, and the single 
planer, a capacity of 10,000 hoops in ten hours. These planers also have 
upper and lower (separate) “live”’ feed rolls. 


The hoop coiler is another very useful and labor-saving invention, which, 
the manufacturers claim, coils ten half-inch hoops, 14 to 2 inches in width, in 
a coil, runs lighter than the old Standard coiler and dispenses with the use of 
the rubber bumper; the shock of the weight in falling is sustained by two 
inch planks placed under the machine for this purpose and for the machine to 
stand on. Where parties have their Standard coiler in use and wish duplicate 
machines, they say that they still have the patterns, and make those machines 
to order only (they coil ten three-eighths inch hoops, 14 to 2 inches in width 
in coil.) In locating a coiler, it should be placed three feet from the boiling 
box, and the coiler head should be directly in front of the part of the boiling 
box where the hoops are pulled out. The coiler heads for barrel hoops are 
104% inches in diameter; the coiler heads for keg hoops, 9'¢ inches in diameter. 
They will furnish to those who desire it, a blue print drawing of floor 
plan for hoop mill, with the machines arranged to economize space, and for 
convenience in operating. 

They also caution against infringements, one of which is the coiler strap 
or bond, connected to a weighted lever a; another is the knock-off ring, com- 
bining the cross-bar and side-rods or slides, besides other claims. The genu- 
ine Ward coiler has a name plate, or else the letters are cast on it, representing 
the name of the manufacturers. 


They also manufacture a hoop pointer and lapper, which points, cuts off, 
laps and thins in one handling at the rate of 25,000 to 35,000 in ten hours, and 


a head-lining planer or cutter, which makes crimped liners from cull hoops or | 
For further particulars, cata- 


staves, with a capacity of 50,000 to 75,000 per day. 





| worms known to exist. 


WARD HOOP MACHINERY. 


logues, etc., address the makers, who will cheerfully furnish all desired 
information. 





Worms That Eat Steel. 


For the past two years the German Government has been making 
inquiries into the life, history and ravages of one of the most remarkable 
This wonderful creature, whose gluttonous appetite 
is only satisfied after a feed on common steel, was first brought into general 


| notice by an article in the Cologne Gaze//e in June, 1887. 


For some time preceding the publication of the account mentioned, the 
greatest consternation existed among the engineers employed on the railway 
at Hagen, by accidents, which always occurred at the same place, proving that 
some terrible defect must exist either in the material or the construction of 
the rails. 

The Government became interested, and sent a commission to the spot for 
the purpose of maintaining a constant watch at the spot where the accidents, 
one of them attended with loss of life, had occurred. It was not, however, 
until after six months had elapsed that the surface of the rails appeared to be 


| corroded, as if by acid, to the extent of over one hundred yards. 


The rail was taken up and broken, whereupon it was found to be literally 
honey-combed by a thin, thread-like gray worm. The worm is said to be two 
centimetres in length, and about the bigness of a common knitting needle. It 
is ofa light gray color, and on the head it carries two little sacs, or glands: 
filled with a most powerful corrosive secretion, which is ejected every ten 
minutes when the little demon is lying undisturbed. This liquid when squirted 





HOOP COILER. 


upon iron renders that metal soft and spongy, and of the color of rust, when it 


| is easily and greedily devoured by the little insect. ‘There is no exaggeration,” 


says the official report, “in the assertion that this creature is one of the most 


| voracious, for it has devoured 36 kilogrammes of rails in a fortnight.”—[St, 


Louis Republic. 





The Growth of Chicago Trade. 

A conspicuous feature of modern journalism is the attention paid to com- 
mercial and industrial topics. Out of this has grown the custom of the lead- 
ing newspapers to present a comprehensive summary of the local trade of the 
year at its close. Several of the Chicago dailies have done conspicuously mer- 
itorious work in this line for the year 1889 with regard to their city. From 


| one of them we take the following table showing the growth of the manufact- 


uring interests of Chicago in 1889 as compared with 1888: 
1889. 1888. 
PU AR SAS OE PMO iccsseccck cadnsasessoivesscanrnascasiarsen 3,119 2912 


Capital employed $134,045,c00 $115 680,coo0 
Number of worke 





i f 151,070 147,036 
Wages paid.......... $84.500,000 $74,575,009 
Value of product $452,223,000 $416,871,0<0 


Of course, such a presentation is merely an approximation, in the absence 
of anything like an official census, but it may be presumed that care has been 


_ taken to secure estimates from the best informed in each leading line. At all 


events, the table is of interest as showing the rate at which Chicago people 
believe the manufacturing interests of their city to be growing. An increase 
is indicated of about $10,000,000 in wages and $35,000,000 in value of product, 
which is certainly good ground for self-gratulation. The total trade of Chicago 
in the three great divisions—namely, produce, wholesale interests and manu- 
factures—is estimated at $1,177,000,000 in 1889, excluding speculative transac- 
tions in real estate and value of new buildings. The growth of Chicago in this 


| respect has been phenomenal, its total trade having been estimated at but 


$20,000,000 in 1850, $97,000,000 in 1860, $377,000,000 in 1870, $900,000,000 in 18 
and $959,000,000 in 1885. 
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CHRONOLOGY OF EVENTS. 


Iron, discovered | 
Copper, 
Tin, . 
Lead, 
Quicksilver, 
Antimony, discovered by Basilius Valentinus, 15th century. 
Zine recognized by ss 15th century. 
Zine, smelting introduced about 1730. 

Platinum recognized by Ward about 1730. 

Nickel, discovered by Cronstedt, 1774. 

Manganese, discovered by Scheele, 1774. 

Tellurium, discovered by v. Reichembach, 1782. 


- in prehistoric times. 


| 
| 
| 
J 


Tungsten, a ‘« D’Elhnjart, 1783. 
Uranium es “ Klaproth, 1789. 
Titanium, 3 ry i: 1795. 
Chromium, ” “  Vauquelin, 1789. 
Cadmium, i “ Stromeyer, 1818. 
Aluminum, eS “ Wohler, 1828. 
Magnesium, “ “  Bussy, 1829. 
Vanadium, 7 “ Sefstrom, 1830. 
Thallium, * “ Crookes, 1861. 
Galina, . “ de Boisbandrau, 1875. 


Cast iron introduced about 14th century. 
Tinplates invented about 16th century. 

Iron ore first discovered in America (N. C.) 1585. 
Iron first made in America (Va.) 1608. 

Lead, first mined in United States 1700. 

Iron, first made in Pennsylvania, (Berks Co.) 1716. 
Lead, first mined in Missouri, 1720. 

Principio iron works, established (Md.) 1721. 


Durham “ ~ - (Pa) 1727. 
Ringwood “ ‘i = (N. J.) 1740. 
Oxford a se "a (N. J.) 1742. 
Cornwall ‘“ is " (Pa.) 1742. 
Sterling ‘“ is 2: (MN. V2) 2751. 
Franklin “ 5 - (N. J) 1770. 
Catoctin “ ss (Md.) 1774. 


Crucible steel invented by Huntsman, 18th century. 
Rolling mill invented by Payne, 1728. 
Coke introduced in iron making by Darby, 1735. 
Puddling forge patented by Cort, 1784. 
Iron first made in West Pennsylvania, 1790. 
Iron first made in Pittsburgh, 1792. 
Above enterprise abandoned, 1794. 
Iron first made in Ohio (Mahoning county), 1804. 
Iron first made in Lehigh Valley, 1805. 
First Continental zinc works at Liege, 1807. 
Iron first made in Alabama (Franklin county), 1818, (abandoned in 1827). 
Hot blast patented by Neilson, 1828. 
Blister steel first made in America, 1830. 
Liverpool & Manchester Railway opened, 1830. 
Iron first made with coke in America, 1835, (at Mary Ann furnace, Pa.) 
Anthracite coal used in iron making by Geissenhainer, 1836. 
: . es a i “ Crane, 1837. 

Iron ship-building begun, 1839. 
Connellsville coke industry started, 1841. 
Alabama iron industry re established (Calhoun county), 1843. 
Iron ore discovered in Michigan, 1844. 
Steam hammer invented by Nasmyth, 1842. 
Copper mining begun on Lake Superior, 1844. 
Connal's stores started in Glasgow, 1845. 
Iron first made with raw coal in America, 1845 (at Clay furnace, Pa.) 
Pneumatic steel process patented by Bessemer, 1856. 
First pig iron made in Pittsburgh since 1794, 1859. 
Bessemer process introduced in America, 1864 (at Wyandotte, Mich.) 
Ninth avenue Elevated Railroad (N. Y.) begun, 1866. 
Calumet & Hecla mine opened, 1866. 
Prohibitive copper tariff enacted, 1869. 
Copper mining begun in Spain, about 1870. 
Siemens steel process introduced, 1867. 
Basic steel process patented by Snelns, 1872. 
Lead mining begun in Kansas, 1871. 

" ae si “* Colorado, 1877. 
Tin found in Dakota, 1882. 
First issue of the American Metal Market, July 7, 1883. 
Differential tin duty (from England) abolished, January 1, 1883. 
New York Metal Exchange organized, 1882-1883. 
Anaconda mine appeared as a heavy producer, 1883. 
Tamarack mine struck Calumet and Hecla vein, 1885. 
Harney Peak Tin Co. started, 1887. 
French Tin syndicate organized, 1887. 

5 “ “ collapsed, 1888.—[American Metal Market. 





THE general activity in steel elsewhere is reflected in the pressure at the 
hematite ore mines in the Northwest of England. With steel makers pressing 
them for prompt deliveries of great quantities of pig, hematite-pig producers 
are rapidly using up stocks at ore mines and are creating unwonted activity 
among the mine owners.—([Industrial World. 





INDUSTRIAL SUMMARY. 


New Enterprises :-— 

The Southern Safe & Lock Co. has been organized at Atlanta, Ga., to man- 
ufacture safes and locks. 

It is reported that a $50,000 plant, to manufacture locks, hinges, door- 
plates, etc., is soon to be established at Modus, Conn. 

The Anniston Rolling Mills Co. has been organized at Anniston, Ala., by 
Robert Frazer and others, to build a 50-ton rolling mill. 

The Sedalia (Mo.) Boiler Works Co. has been organized by Hugh L. 
Smith, J. C. Thompson and others; capital stock, $40,000. 

Application has been made for a charter for a new corporation to be 
known as “ The Lukens Iron & Steel Co.” at Coatesville, Pa. 

The Cyclodial Engine & Steam Pump Co. is the title named in an applica- 
tion for a charter by G. D. Rand, and others, of Chattanooga, Tenn. 

The Richmond Galvanized Cornice Iron Co. has been incorporated at 
Richmond, Va.; E. Hoffman, president ; T. Henison, secretary ; capital stock, 
$25,000. 

The Black Spring & Gear Co., Cleveland, has filed articles of incorpora- 
tion, by John J. Black, John Sherwin, David P. Wheeler and others; capital 
stock, $20,000. 

Lakeside Nail Co., Chicago, Ill., has been incorporated, to manufacture 
iron and steel products; capital, $40,000; incorporators, J. W. Dyer, S. C. 
Gibbs and G. A. A. Mason. 

The Western Coil & Pipe Cleansing Co., Baltimore, Md., has been incor- 
porated by Parks Fisher, S. H. Whiteley and others, to manufacture boilers, 
steam heating apparatus and machinery; capital stock, $500,000. 

At Little Rock, Ark., the Thomas Manufacturing Co. has been incorporated 
by D. H. Thomas, A. D. Thomas and B. L. Williamson, to conduct a general 
foundry and machine works business. The capital stock is $100,000. 

It is reported that Henry C. Young, of Boston, Mass., and others have pur- 
chased a large tract of land near Rockwood, Tenn., and will lay out a new 
town to be called New Castle, and will also build several iron furnaces. 

Hopkins & Co., Catasauqua, Pa., says the /ron Age, will shortly com- 
mence the erection of a new rolling mill, with a capacity of 1,000 tons of guide 
and merchant iron per month. Estimates are now being secured for the new 
mill, which is expected to be completed in four months after ground is broken. 

Gen. J. D. Imboden, says the Chattanooga 7radesman, representing an 
Eastern syndicate, has purchased mineral lands, containing Cranberry mag- 
netic iron ores, near Elizabethton, Tenn. The syndicate will build a railroad 
from Abingdon, Va., and expect to establish blast furnaces and steel industries. 

The Potts Valley Mining & Manufacturing Co., with a capital stock of not 
less than $100,000 nor more than $5,000,000, has been incorporated by O. A. 
Thayer, J. S. Savage and others, of Charleston, W. Va., for the mining of coal, 
ore and other minerals, constructing and operating iron furnaces, rolling 
mills, saw mills, etc., near Covington, Va. 

T. D. Young, of the Chattanooga Land, Coal, Iron & Railway Co., states 
that his company has closed negotiations for the building on its property of 
an iron furnace, $250,000 rolling mill and $150,000 machine works by one com- 
pany, a $300,000 sheet iron rolling mill by Pennsylvania parties and a $50,000 
hardware factory.—[Manufacturers’ Record. 

A stock company, recently organized to secure the removal of the Roll- 
stone Machine Works from Fitchburg, Mass., to Anniston, has completed its 
organization, with G. L. Stearne, president and general manager. A site 280x 
150 feet has been selected. The capital stock is $50,000, and the works will 
employ about forty hands.—[American Manufacturer. 

Sealed proposals will be received at the Office of the Supervising Architect, 
Treasury Department, Washington, D. C., until 2 o’clock, p. M.,on the 28th day 
of January, 1890, for all the labor and material required to fix in place, com- 
plete, the low-pressure, return-circulation steam heating and ventilating 
apparatus, including power boiler and connections, for the U.S. post office, 
etc., building at St. Joseph, Mo. 

The Reading Iron Co., of Reading, Pa., have been experimenting with the 
steel manufactured by the Carpenter Steel Co., of that city, and have given the 
company an order for a quantity of it for the purpose of making pipe-cutters’ 
tools. A test ofa tool made of this steel was made at the pipe mill a few days 
ago. It was a tool for a ball lathe, and it turned a ball on which three of the 
old tools had been worn out. This tool is 3{ inch in thickness and 2 inches in 
width. The test was in every way satisfactory.—[Iron Age. 

Following is the report of the Illinois Steel Co.’s business in 1889: Capital 
issued $17,622,600, number of men employed 9,247, total wages $4,577,000, value 
of product $19,000,000; amount of production in tons: Pig metal 572,095, rails 
461,147, wire 43,488, merchant bar and nails 60,230, billets 50,289, spiegel and 
ferro-manganese 18,031, beams and slabs 4,030. The company consumed 
775,000 tons of ore, 575,000 tons of coke, 140,000 tons of coal and 200,000 tons of 
limestone. The Chicago Furnace Co. made 55,000 tons of pig iron. 





Enlargements, Additions, Removals, Etc.:— 

The Tennessee Coal, Iron & Railway Co. will repair its four coke furnaces 
at Ensley, Ala. 

The Diebold Safe & Lock Co., Canton, has filed articles to increase capital 
stock from $18c,000 to 300,000. 

The Brownell & Wight Car Works Co., St. Louis, Mo., will increase their 
capital stock from $100,000 to $250,000. 

The Pioneer Mining & Manufacturing Co., Thomas, Ala., expect to put in 
blast its new furnace about February 15, and will erect two more blowing 
engines. 

The Portage Iron Co., of Duncansville, Pa., will build a new 8-inch rolling 
mill and 20 new puddling furnaces. 
operation. 


They will also put their nail mill in 


William Clark’s Son & Co., Pittsburgh, Pa. are putting up a new open- 
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hearth steel furnace on the Siemens-Martin pattern, which is nearly com- 
pleted. The new furnace will have a daily output of 60,000 pounds of steel. 

The Crescent Steel Works, Pittsburgh, Pa., show signs of activity and 
enterprise. They have added to their already big plant an 18-inch plate mill 
with fine engine. The whole costing in the neighborhood of $8,000.—[Dispatch. 

The Thos. D. West Foundry Co., Cleveland, O., are now building the third 
large addition to their foundry, and putting in a new 84” cupola and two 
cranes. When present improvements are completed, the firm can turu out 
75 tons of work per day. 

The Peoria Rolling Mill Co., of Peoria, Ill., recently mentioned as incor- 
porated, says the /ron Age, has elected Chas. P. King, president and C. H. 
Mosher, secretary. The company has purchased the Norway Iron & Steel 
Works, of Boston, and will remove the same to Peoria, which, when completed, 
will be composed of four double puddling furnaces, seven heating furnaces, 
six trains of rolls and one 2%-ton hammer. 

A recent press dispatch mentions the following improvements at Niles, 
O.: The Falcon Iron & Nail Co., are adding six puddling furnaces to their 
Russia mill. The Thomas Furnace Co. have made $60,000 worth of repairs 
and improvements on their plant, and are turning out over one hundred tons 
of iron daily. Messrs. Reeves Bros. are soon to erect additional buildings that 
will double their already large boiler factory, while the Sykes Iron Roofing 
Co. have nearly doubled their capacity recently. 





Works Starting Up, Etc.:— 

It is reported that the Onondaga Iron Co.’s works, Syracuse, N. Y., 
have been leased by Western parties, and the furnaces will start up April 1. 
About 100 men will be employed. 

Hubbard & Co., the well-known axe manufacturers, of Pittsburgh, whose 
works were destroyed by fire about six months ago, have just completed the 
erection of a new manufactory, which was put in operation last week. Nothing 
but shovels and hoes will be made in the new works.—{Iron Age. 





Fires and Accidents:— 

Richmond, Va.—The blacksmith shop of the Old Dominion Iron Works on 
Belle Isle was destroyed by fire; loss $3,000. 

Cleveland, O.—The Champion Safety Lock & Novelty Co. was damaged by 
fire, January 14, to the extent of about $1,500. 

Albion, Mich.—The steel room of the Gate Plow Works was destroyed by 
fire January 9. Loss estimated at $20,000; covered by insurance. 

The bursting of a converter, January 17, in the Illinois Steel Co.’s works at 
South Chicago, Ill., killed one and injured several others. The accident is 
said to have been caused by water coming in contact with the hot iron. 

Marshfield, Wis.—The Marshfield Foundry & Machine Works, were totally 
destroyed by fire, January 11. The building is a total loss. The machinery 
about a four-fifths loss. The total loss is about $10,000; insurance, $3,000. 

Fremont, O.—The Clauss Shear Co. was totally destroyed by fire January 
17. The main building was the largest of its kind in the world, and the con- 
cern was crowded with orders. There was $20,000 worth of finished work in 
the store room. The loss is $50,000, with $41,000 insurance. The works will 
be rebuilt at once. 

An explosion occurred at the ‘4‘tna Rolling Mill, New Castle, Pa., January 
17,in which three men were terribly burned. One of the buggies containing 
a ball of red-hot iron upset in a puddle of water. The moment the iron 
touched the water the explosion occurred, throwing huge chunks of iron 
about the mill. 


General Industrial Notes:— 

A centrally located foundry, in good running order, can be leased for a 
terms of years. Particulars can be learned by addressing 116 Viaduct, Cleve- 
land, O. 

Gen. E. Burd Grubb, of New Jersey, has purchased the Lynchburg (W. Va.) 
Iron Works. The price paid is said to have been $100,000. General Grubb 
owns valuable ore mines in West Virginia.—[Record (Philadelphia). 

Cartwright, McCurdy & Co., proprietors of the Enterprise Rolling Mill 
Co., at Youngstown, O., have purchased the rolling mill at Pomeroy, O. The 
mill has been idle for the past year, and has a capacity of eighty tons per day 
of finished iron, employing 250 men. The purchasers have not decided 
whether they will remove it to Youngstown orrepair and operate it at Pomeroy. 

Another large manufacturing establishment will, in all probability, be 
located at Greensburg, Pa. William P. Tyler, representing a Boston firm, is 
there looking after a site upon which to build a mammoth tube works. He 
says that by locating near Pittsburgh they can save $100,000 per year in fuel 
and $50,000 in freight. At present the firm employs about 250 men, and their 
specialty is steel boiler tubes.—[Pittsburgh Dispatch. 

A number of important changes in the management of rolling mills in the 
Mahoning Valley went into effect January 13. Ralph J. Wick, manager of the 
Hubbard Iron Works, at Hubbard, has resigned, and will remove to Lancaster, 
where he, with other Youngstown capitalists, is engaged in erecting a large 
rolling mill. Wm. F. Bonnell, manager of the Trumbull Iron Co.’s mill at 
Girard, succeeds Mr. Wick at Hubbard. Wilford F. Arms, of the Warren 
rolling mill, will fill the vacancy at the Girard, and James A. Campbell becomes 
manager of the Warren mill. All are competent men and well known in iron 
manufacturing circles.—[American Manufacturer. 





Personal. 

Among the delegates elected to represent The Builder’s Exchange, of 
Detroit, at an annual convention of the National Association of Builders, to be 
held at St. Paul January 27, 28 and 29, is W. J. Burton, president of the firm of 
W. J. Burton & Co., manufacturers of the celebrated “ Eastlake” metal shingle. 
Congratulations. 





IRON AND STEEL. 





During the past ten days the rail 
mills throughout the country booked 
contracts for 30,000 tons of rails, and, 
according to the makers and agents 
negotiations are now hanging fire for 
about 40,000 tons more. Despite the 
upward tendency in prices during the 
past three or four months, an im- 
mense amount of business has been 
transacted for future execution. Raw 
material has been purchased whithout 
stint; ore, pig iron of all kinds, steel 
bloom and billets, pipe iron barb wire 
and other material which may be 
classed as raw, having been con- 
tracted for by users, upon ascale of 
magnitude such as has not been wit- 
nessed for years. There area great 
many people among the more conser- 
vative portion of the community who 
are inclined to doubt whether on the 
whole this policy is a wise one. The 
heads of large manufacturing con- 
cerns, however, have no option in the 
matter. They are obliged to cover 
with raw material, by way of insuring 
themselves against loss resulting, or 
which might result from a sudden 
advance in the price of the raw mate- 
rial they use. The steel rail makers 
have been obliged to purchase mill- 
ions of tons of ore, and buyers of 
products in nearly every branch of 
business have pursued this policy 
more or less. Of course all this for- 
ward buying has not been done 
without enhancing values somewhat. 
The next emergency to consider is 
the possiblity of a series of labor 
strikes next Spring. The stringency 
in the money market is still com- 
mented upon in financial circles, but 
as yet it has not reached the business 
interests excepting to cause an 
advance in the rate of both time and 
call paper. The banks are simply a 
little more judicious and cautious 
than usual.—_[Railway Review. 





Steel for Shipbuilding. 

Steel may now be considered as the 
material of which ships are built, and 
the steady progress made in the adop- 
tion of this metal, on the Clyde at 
least, is shown by the fact that, where- 
as in 1879 the percentage of steel to 
the total tonnage was only about 10%, 
last year it was no less than 97.2 of 
the whole. Ina year witnessing such 
such arise in price of steel and iron 
as in 1889, this has had a decided 
effect on the cost of shipbuilding, and 
compared with 1888 prices of vessels 
have shown an advance of 45 per cent 
in some instances, with a smaller but 
still considerable advance in others. 
Even the the profits of shipbuilders 
are considered to have ruled compar- 
atively small; the workmen on the 
contrary having by reason of the 
great demand for their services se- 
cured a handsome rise in their rate of 
wages and felt the full influence of 
the improvement in their trade.—[N. 
Y. Commercial Bulletin. 





A DECIDEDLY novel ard simple en- 
gine is manufactured at Kalamazoo, 
Mich. It dispenses with piston-rod, 
crosshead and ways, and is claimed to 
reduce friction to the lowest possible 
point. It has an oscillating piston 
sustained in a journaled bearing, and 
turns about one-fourth of a revolution 
to each stroke of the engine, the only 
friction outside of the shaft to which 
the rock cranks are attached being a 
slight pressure on the packing strips 
to keep it steam-tight.—[Manufactur- 
er’s Gazette, Boston. 





To Those Looking 


—FOR— 


Manufacturing 
SITES 


IN THE SOUTH. 


THE MOST DESIRABLE LO- 
CATIONS IN THE SOUTH for 
manufacturing wagons, stoves, agri- 
cultural implements, furniture, or 
for foundries, machine shops, rolling 
mills, muck bar mills, nail works, 
glass works, cotton or woolen mills, 
and tanneries, are to be FOUND 
IN VIRGINIA along the line of 
the Norfolk & Western Railroad 
from Norfolk to Bristol and upon its 
branch lines) HARD WOO) OF 
EVERY VARIETY; PIG IRON 
from the furnaces at Lynchburg (2), 
Roanoke (2 in operation and 1 now 
under construction), Pulaski (1), 
Radford (1 to be built in 1890), 
Salem, Graham and Max Meadows 
(1 at each point now under con- 
struction); Bristol (1 to be built 
in 1890); BAR IRON from the 
rolling mills at Roanoke and 
Lynchburg; COKE AND SEMI- 
BITUMINOUS COAL from the 
Pocahontas Flat Top Field ; 
SUPERIOR GAS COALS from 
mines on the Clinch Valley exten- 
sion; GLASS SAND from Taze- 
well Co.; COTTON FROM THE 
MARKETS of the Southern States, 
and Wool from all the Western and 
Southwestern States and Territories, 
at advantageous freight rates, FA- 
VORABLE FREIGHT RATES 
made upon raw materials to all fac- 
tories established upon its line, as 
well as to points in the United 
States and Territories, upon the 
manufactured articles. 

Those seeking new fields for 
manufacturing establishments 
should not fail to investigate the 
wonderful development of Iron, 
Coal and Coke Industries that has 
been made within the past five 
years along the line of the Nor- 
folk & Western Railroad, and the 
advantages offered by the State 
of Virginia in the supply of cheap 
raw materials, by the Norfolk & 
Western Railroad in the matter of 
freight facilities and rates upon raw 
materials and for reaching home, far 
distant and foreign markets, and by 
the cities and towns along its line 
in the way of advantageous sites, at 
moderate cost. Many of the cities 
and towns exempt manufacturing 
establishments from taxation for a 
series of years. 


For further information as to 
freight rates and sources of supply 
of raw materials, apply to A. POPE, 
General Freight Agent, Roanoke, 
Va., or to 


CHAS. C. EDDY. 


Vice-President, 


ROANOKE, VA. 
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Centrifugal, Rotary and Piston Power Pumps, and 
| PL House Pumps. 


OVER 800 VARIETIES OF BRASS AND IRON LIFT AND FORCE PUMPS. 


RUMSEY & COMPANY, cumten.) 


New York City Office: 16 Dey Street. Factories: Seneca Falls, N, Y. 


LLS LIGHT 


a WALLWORK & WELLS’ PATENTS. 
3.000 Now in Use. INow in Use. 


POWERFUL, PORTABLE and SELF-CONTAINED. 


Requires no outside motive power to run, is simple in construction. 


The Only Perfect Large Artificial Light in Use. 


smn. KEEGAN & MALPIN,  3i3"25c 
FREE FUEL! FREE LIGHT! 


FREE MANUFACTURING SITES! 


At Muncie, Ind. 








a@ Send for Illustrated Catalogue 
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THE NATURAL GAS CITY OF THE WEST. 


Manufacturers can save their entire fuel and light expense by locating at Muncie. 
Railroad center. Cheap freight rates. Oceans of Natural Gas. Plenty 
of water. In the last eighteen months twenty new 
manufactories have located here. 


E"or full particulars address 


Muncie Natural Gas Land Improvement Company, 


E. G. RIDEOUT, GENERAL MANAGER, MUNCIE, IND. 
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CLEVELAND, 0., U. S. A. 
Exclusive Manufacturers 


Nos. 7, 8, 9, 10 and 12. 


Will not ab- 
sorb Grease; 
will not i 


of previously Cooked Food; Easily 


kept clean. 
BETTER THAN ENAMEL, 


Because They Will Not Scale. 


WE MAVE NO DOUBT 


When you are in the market for 


CATALOGUE PRINTING, 


Or any other kind of priuting, you want THE VERY BEST at 
reasonable figures. We manufacture 


Blank Books 


Of the best of stock, and pay special attention to durability and superior work- 
manship in every particular. 


Pleas 2 write to us for estimates orc Mintiig Slchinghe 


COR. ST. CLAIR AND WOOD STS., 


CLEVELAND, O. 


THE GEM POST HOLE AUGER. 


T 








| ey 
| S LATEST AND BEST 


on the market. This 


Auger 
Bores Rapidly 
AND Is 


Easily Operated. 





It will open wide when 
Sumneng the dirt, which 
may be entirely removed 
from the hole, whether 
wet or dry,fine or coarse, 
by closing blades. 








Send for Price List and 
Circulars. 


J, H. OSBORNE & CO. 


Manufacturers, 


UNION CITY, IND. 


$80 will buy the best No. 1 band saw in th 
world. 

$100 will buy our new No. 2 band saw. 

$185 will buy our new patent band re-saw- 
ing machine. 

100 will buy the best No.1 automatic ri 
pry | machine. Weatherboarding attach- 
ment included, and one 12-inch rip saw. 

$125 our new No. 2 complete as above. 
For further particulars address 


STANDARD MFC. CO., 
118-140 Main St., Edinburg, Ind. 
E I V¥ ti merits of 
™ the 


RELIANCE SAFETY 
Water Columns. 

It pays to keep posted. Many 

of the largest corporations 

have found it profitable to ° 








MANUFACTURERS OF 





| 


Investiga te 


CITY 
Works. 
2and 44 Columbus St., 


37 Winter St., 


ey 


discard the old appliances,and adopt 


CLEVELAND, OHIO 


FOREST 
Chaplet Stems. 

LARGE HEAD RIVETS for stacks, 
Gasometers, Etc. 


Machine 


an 


these safe-guards. There is always 

economy in safety. Send for illus- 

trated price-list. RELIANCE GAUGE CO., 
827 Sheriff St., Cleveland, O. 


Hoisting Engines 


OF ALL SIZES.; 


Wrought Iron Chaplets and 





Works: 49, 








REYNOLDS BROS., 


MANUFACTURERS OF 


| Hand Cut Files 


AND RASPS. 


We solicit the commercial 
trade only. 


133 & 185 N. Water St., 


COLUMBUS, OHIO. 


Address, 


JOHN F. BYERS, 
RAVENNA, 0. 


Old Files Recut and 
Warranted Superior to 
any Machine Cut and 
Lead Tempered in the 
market. Send for price 
list. 





OFFICE AND WORKS 
224 & 226 NORTH UNION St CHICAGO, 1 LL.U.S.A. 


PERFORATED TIN. PERFORATED BRASS. 


The Improved “Luminator,” 


The cheapest and best artificial light in the world for Found- 
ries, Boiler Shops, Steel and Iron Works, Railway Docks and Wrecking 
Trains and all indoor and outdoor work where a large space is to be 
lighted. 

The only lamp that can he run either with compressed air or direct 
application of steam. 

The only lamp that can use Ohio Crude or Fuel Oi} in its natural 
state and guaranteed to furnish a steady, soft and brilliant light, free from 
smoke and of 2,000 candle power, or sufficient to light an area of 175 feet, 
at a cost not to exceed 4 cents per hour. 

Readily set up, easily adjusted and perfectly safe. 

Responsible parties may have this lamp on trial for 15 days, and if not 
satisfied may return it to factory free of cost. Send for circular and men- 


~~ WHRELOGK & GRICHTON, 


D. R. LEAN, Manufacturer, 


Pittsburgh, Pa. 





SOLE AGENTS, 
168 Washington St., Chicago, Ill. 


THE BOSS 


TWO SPEED 
Boring Machine. 





NO CARPENTER SHOULD BE WITHOUT THIS 
TOOL. 


J. H. Osborne & Co.. 


UNION CITY, Ind. 


A LIBERAL DISCOUNT TO THE TRADE. 
@@- Write for Circulars and Price List. 
NEW HAVEN, 


JOHN ADT & SON, *"coxx' 


Builders of Machinery for Hardware Manufacture. 


Automatic Wire Straightening and Cutting Machines, 


Butt Milling Machinery, Butt Drilling Machinery, 
Riveting Machines, Butt and Hinge Pin Ma- 
chinery, Drilling and Countersinking 
Machines, Foot Presses, Etc. 





Cutting Machine. 





Wire Straightening and 
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“RELIABLE” STEEL PLATE CABINET GAS STOVES 


FOR COAL, WATER AND NATURAL GAS. 


Finest in the World. 


Beautiful finish; tile and nickel ornamentation. 











Perfect combustion and very economical. 

Burns less gas than any other. 

Ovens and broilers 174%’’x15/’x12”. 

Ovens perfectly ventilated. Something new in gas stoves. 
i Are ready to bake before others get warm. 


Notice our new attachment, a half low shelf for wash-boiler or other heavy 
vessels. Double burners on shelf. 

















Qur RELIABLE and NEW LYMAN 


GASOLINE STOVES 


ARE LEADERS. 


Natural, Coal, Water and Gasoline Gas Burners for repair purposes. 





Seees, 
-. -—_e- —~S 


me. 
Signe. © oi Teorey oe 
See. San, 


“ee --- : Gasoline and Kerosene Torches, Gasoline Furnaces for plumbers’ and 
a tinners’ use, Paint Burners, Gasoline Burners, etc. 


i ee: i 
i 866i 
“= 


~ “ 


~ 


HGHTEEN SIZES : si 8@°SEND FOR CATALOGUE.“@3a 


THE SCHNEIDER & TRENKAMP CO., Cleveland, Ohio. 








Don’t Breath Impure Air. 


a : 
cs THE BURY WINDOW VENTILATOR 
g | Admits fresh air without exposure to draught. 














a I I I I I 
if i ! | i | L 
It is just the the thing for public and private 


offices, bed-rooms,school-rooms, sewing-rooms 
lecture-rooms, factories, etc. 


It purifies the air, preventing colds, head- 
| A FULL LINE--LOW PRICES. aches and drowsiness. 
| No water pure, setabiiohment, sanitarium 
| P or hospital should be without it. 
Planing, Matching, Molding, Tenoning, Mortising, Boring, Shaping, Carving, Etc. In the sick room it is invaluable. 
The outside air being admitted in so many 








Complete Outfits. sections is easily warmed before turning to 
descend to the floor, and is readily diffused. 
Write for our New Illustrated Catalogue (just out) and our Latest Price List. The effect is heightened by theaction at cen- 


ter of window. 
A season’s trial of it will charm you and you 


AJR ill ith all\wh familia ith it 
FRANK & CO., 176 Terrace Street, BUFFALO, N. Y. | thstitis by tar thé'simptest, best and cheap: 
is within easy tied of all. 


Agents and canvassers wanted everywhere. 
FREICHT AND PASSENCER P For illustrated circular or information, ad- 
re 


- es z “ THEODORE BURY, 
626 EucLid Ave., Cleveland, 0. 
JUSTICE’S IMPROVED E L EV A y Oo i SS e 
“Dead Stroke” Power Hammer. | 
Madeins5 sizes. 15 tb. to 250 Ih. Ram. |» S. GRAVES & SON, 


Unequalled for die work and 
General Forging. 


Philip §. Justice & Co., Philadelphia, Pa. 


—~— THE —— New York Office, 46 Cortland St.; Cleveland Office, 208 Superior St. 


Mention this paper. 














Corner Center and Frank Streets, Rochester, N. Y; 


















Detroit 4 Sight-Feed SEND FOR OUR CATALOGUE. 
LUBRICATORS. 
(ates and Relbert pat'et JAMES P. WITHEROW 


by more than 40,000 


Bp; esgrsue | ENGINEER AND CONTRACTOR, 


A lubricator sent on 30 
days’ trial to responsi- LEWIS BLOCK, PITTSBURGH, PA., 
ble persons. GENERAL AGENT FOR 


“T would not take five 


qe Whitwell Fire-Brick Stoves and Clapp-Griffiths Patents 


t another,” is th 
rhein in eae 4 FOR THE MANUFACTURE OF SOFT STEEL. 


MEP by users. Send for cir- Specially adapted for A No. 1 Boiler Plates, Boiler Rivets, Wire Rods, Stay Bolts, Stamping Ware, | B OLT ANDR IVET HEAD ER 








ttt AE RE A 5 








cular and price list. Nail Plates, etc. Will contract to completety erect, equip and place is operation blast 
furnaces, Whitwell stoves and steel plants as above. As I manufacture at my ™ 
Detroit Lubricator Co., own works, everything appertaining to blast furnace and steel works SEATON M’F’G COMPANY, 


164 Griswold Street, Detroit, Mich., U. S. A. construction I can guarantee promptness and satisfaction. CLEVELAND, O- 
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Hartman's Patent Inside Sliding Window Blind | THE MEYER’S ORIGINAL SS 


+} 
Live Steam Feed Water Heater, ai 

LIME EXTRACTER AND PURIFIER. os ee é 
Pope, ee a, ee oe ee Steam Launches 
For information apply to STEAM YACHTS, 


COX & MORRISON, TUC BOATS, 


VW heeling Boiler Works, Marine Engines and Boilers, Pro- 


is the most 
eg Blind 
n America. 
Architects & 
builders pre- 
fer it to any 
other, for mer- 
it, style, con- 
venience and 



























SUPPLY From 

















furnis’d with 
an automatic 
Burglar - Proof 
Lock, free of 
charge. This 


SAE as «ONG 
B 
° 
4 





a is on. item of peller Wheels and Boat qa 
4 poe _ . 

P nitude, and Wheeling, W. Va. Machinery. BAL 
i may save you : F Send for free Illustrated Catalogue. 

aj many times 

H the cost of CHAS. P. WILLARD & CO., 

5 ee aso, | G..W. STOCKLY, President. J. J. TRACY, Vice-President. W. F. SWIFT, Secretary. 236 Randolph St., Chicago, Il. 

Pe and the only T. POTTER, Treasurer. . S. POSSONS, Supt. W. J. POSSONS, Asst. Supt. 

; blind that Ss. M. HAMILL, JRr., Assistant Secretary. = =i 








gives entire 


' ax . 
satisfaction. 
= wt ee . Thousands 
; = are in use. 
Agents wanted everywhere. Send for illus- 
trated catalogue and prices. Manufactured by | 











HARTMAN & DURSTINE, ~~ wn Sole Manufacturers under all the HEADQUARTERS FOR 
PATENTS OF CHARLES F. BRUSH, FOR ELECTRIC LIGHTING, STORAGE BATTERIES, ANIMAL POKES 
CARBONS, ELECTRO-PLATING MACHINES, ELECTRO MoTors, ETc. They prevent animals from 


VICTOR COLLIAU, by Barbed ire Beat Us ihe 
sols tantecurr | LHe Brush Light Still Leads the Field.| 4 _ improvements: Prices tow. 


Factory extensive and relia- 
re ae ble. Send for catalogue and 
OF THE . P P ~— ev: price list. 

No other System in the World equals ours in Simplicity, Durability, Earn- A. W. BISHOP, Rerea, O. 


mm (mproved Patent ing Capacity, Reliability. The Best is always the Cheapest. 


45,000 Brush Arc Lamps now in use. _ Self- 
HOT BLAST Regulating Incandescent Apparatus. STRONG, WELL BUILT, SERVICEABLE 


Colliau Cupola GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. STE AWI 
THE BRUSH ELECTRIC CO., I T_ 12%80 


CLEVELAND, OHIO, U. S. A. 












— 







> ss 
ADDRESS : H. 
Nt 


287 Jefferson Ave. | *@-Agencies Everywhere. 


—ee| ROM CLAD PAINT CO; ieneuapantce 





3 NE rare 


































LIND! 
fi McMyler Manutacturing Co. ’ Factory, 76 &77 Central Way. Sec. & Treas., No.3 Case Bulld’g, And get the genuine article Ea ys po 
i 180 COLUMBUS STREET, CLEVELAND, 0., CLEVELAND, OHIO. and save liability of suit for a= i = - * 2 rt OBE 
: “eget saver nals | Mamet eeany,courwumus wom Fes 
BY 7 m. reen, an now own ’ Ds 1 
? MeMylier = atent by this Company. FOR DESCRIPTIVE CIRCULARS ADDRESS i TY ne 
ainsi IRON CLAD PAINT is the | CHANDLER & TAYLOR CO. INDIANAPOLIS, IND. = 
H STEAM: most durable, most 8 
iy fire-proof and cheap- 
f) i; i est Paint made. 
i PITIC a ~~ E vs. —— both Dry and PITTS 
i pd Sg 4 ps ot = = Ste non ion on ALL 
it OLE ine “Machinery, Trade Mark Patentea. THE RAILROADS Ohio 
; ang Sh cek es- . Mine 
‘ pare. ‘ c i R.R. 
H Cuyahoga Manufacturing Co. ; 1 
__ INDUSTRY FILE WORKS, — eer) ae — . s 
i A. & H. Gough, Props MANUFACTURERS OF PATENT A section of our new Steam PipeCasingcomplete. ~ Lake @ 
t e . , 9 

Manufacturers of ) BURGLAR ALARM DOOR KNOBS A, WYC KO F F & SO N 5 
I : ro R ee, = Elmira, N. Y. 
| Files Rasps — \ 
Li ’ Burglar Window Alarme. Patent Steam Pj Q Casin 
! Equal to She. pent English Cheapest, most Reliable and most durable Burglar p g 





OLD FILES RE-CUT. Alarms on the Market. 


For Underground Steam Pipes. 





H All Kinds of Job Grinding, Grand Arcade, Cleveland, 0. a@ Agents Wanted. Onl Ger Cinaetns el Peleee, 
OrFiIck & Works, 
4 THE - ARMSTRONG - PURIFIER, 


——WITH-—— 

































i CLEVELAND, O. - 
€.0OUCH Mange law * EXHAUST HEATER COMBINED. ats 
4 : Purifies the feed water by means 
i SH EPARD’S NEW $60 of the live steam, and heats the water GC 
H % SCREW CUTTING up to the boiling point by means of = 7 
| SS you 
a Foot Lathe exhaust steam. Two staves removed to show the lining between nl 
c Foot & Power Lathes, A full description of this heater, together the inside and outside staves. les 
4 Drill Presses, Scroll- with a valuable treatise on steam boilers, 
s joie eo gt sent to any address free of charge. Address, 
rels, ucks, Twist 
3 ate, Kcallioe on Gal Armstrong Bros.. UNIVERSAL RADIAL» The | 
h ; 
Gend for catalogue of Outfits for Amateurs oF SS SPRINGFIELD, OHIO. ~ RADIAL DRILLING MACHINE Off 
Artisans. Address H. L SHEPARD, Agt., | = . 
i AL EPA Bas 0, | — Suotitae aelaNsi So sizes 
2 Bonnell’s Nubian | 2 PRICES$450228; UPWARD 
For Raising Water from - : 
(i Deep Wells, Streams, 80 NNELLS The most complete line of Blacks for iron ever offered Steam Jet Pumps, From $4.00 up. STE 
ii Excavations, &c. ‘ NU B | AN the trade. Put up in all sizes, from %-pint can, with Automatic Injectors, - $5.00 up. tor Wat 
i | gl brush for home use, to 50-gallon barrels. Of all grades, High Lifting Injectors, ** $6.00 up. ‘s por Fire 
| poe Pape made. Send for el gm ; com o Sept dipping black to the finest bicycle — q i. = : ag up. ’ for Deal 
NUBI’ " Write for 
JAMES JENKS, THE NUBIAN IRON ENAMEL CO., Write tor Circulars, Ete. VAN DL 











Detroit, Mich. 











jSangamon and Jackson Sts., Chicago. COLUMBIA INJECTOR C0. CLEVELAND, 0 



































































RK. 
DAD. 
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IND, 
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TEE SWwEET «x CLARK CoO.,. Marion. Ind. 


Manufacturers of REFINED AIR FURNACE MALLEABLE IRON. 


Superior advantages on account of Natural Gas Fuel. 


Hardware Specialties. 


Also manufacturers of Curry-Combs, Hardware and Saddlery 
s@eWrite for Price List and Catalogue. 





CLEVELAND ROLLING MILL CO. 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, Steel O 
Barrel Hoops, Wire of all Kinds, Iron and Steel Boiler Plates, Galvanized and Black 
Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 





BALANCED BARROWS | iron AND STEEL MARKETS. 


AUTOMATIC DUMP. 


, oe 


G. C. McNEIL, Akron, 


Send for barrow circular. 





H. N. HILL & CO. 
Iron and Steel. 


REPRESENTING 


LINDEN STEEL CO., L’t’d. Steel Plate, 
Cold Condensed Shafting and Bar Steel of 
all kinds. 

COBB & DREW. Norway Iron Rivets. 

READING BOLT & NUT WORKS. Boiler 
Bridge and Ship Rivets. 

TYLER STEEL TUBE CO. Steel and Iron 
Boiler Tubes. Locomotive Tubes a spe- 
cialty. 


813 PERRY-PAYNE BUILDING, 
CLEVELAND, OHIO 





PITTSBURGH & WHEELING COAL CO., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling 
R. R. Capacity, 3,000 tons daily. 


Office, 29 Mercantile Bank Building, 
CLEVELAND, OHIO 
Lake Shipping Point, Lorain O. 
Tas. PATTERSON, Sales Agent 





WE BUILD FIVE SIZES 


Universal Milling Machines, 


Nos. 0, 1, 2, 3 and 4. 


PIC IRON. 


CLEVELAND (f. o. b. cars, four months): 
Bessemer, $25 30; No. 1 Foundry, $20 30; No. 2 
Foundry, $19 30; No. 1 Gray Forge, red short, 
$18 80; No. 2 Gray Forge, neutral, $17 30; No. 


| t American Scotch, $2030; No. 2 American 


Scotch, $19 30. 


CHICAGO (reported by Messrs. Rogers, Brown 
& Co.): Scuthern Coke No. 1. Foundry, $19 75 


| @2075; Southern Coke No. 2 Foundry, $19 25 


| Valley 


Southern Charcoal No. 2, $19 


NOS. 1 AND 2 READY FOR IMMEDIATE | 


DELIVERY. 


Give us a call and we can satisfy 
you. Send for Descriptive Circular 
on Universal Milling Machines. 


The Garvin Machine Co., 


Office and Works, Lalght and Canal sts., 
New York. 





VAN DUZEN’S 


STEAMJET PUMP 


tor Water Supply Tanks. 

for Fire Pump on Vard or Switch Engines. 
for Round House General Work. 

for Draining Ponds, Pits, Coffer Dams, etc. 
10 Sizes. $7 to 875. Thousands in use. 
Write for Descriptive Pump Circular, H 


VAN DUZEN & TIFT, CINCINNATI, O. 


G20 25; Southern Coke No.3 Foundry, $18 75 
@19 75; Southern Coke Nor, Softeners, $19 25 
@20 75 ; Southern Coke No. 2, Softeners, $18 75 
@19 75; Ohio Silveries No. 1, $19 25@20 25; 
Ohio Silveries No. 2, $1900@ 1950; Ohio 
Strong Softeners No. 1, $21 25@o000 ; Ohio 
Strong Softeners No. 2, $2050@cooo; Lake 
Superior Charcoal Nos. 1 to 6, $23 00@23 50; 
Tennessee Charcoal No. 1, $22 00@22 50; 
Tennessee Charcoal No. 2, $21 50@22 00; 
Southern Standard Car Wheel, $26 00@27 00; 
Tennessee Standard Car Wheel, $22 00@22 50 ; 
Hanging Rock Standard Car Wheel Cold 
Blast, $26 00@28 00; Hanging Rock Standard 
Car Wheel Warm Blast, $23 00@25 00; Old Car 
Wheels, $00 oc @oo 00. , 


CINCINNATI (reported by Rogers, Brown & 
Co.): Hor BLast FounDRY—Ohio and South- 
ern Coke No. 1, $19 19 50 ; Ohio and Southern 
Coke No.®@, $18 00@18 50; Ohio and Southern 
Coke No. 3, $1750@18 50; Ohio Soft Stone Coal 
No. 1, $18 50@19 00; Ohio Soft Stone Coal No. 2, 
$17 50@18 50; Hanging Rock Charcoal No. 1, 
$22 00@23 00; Hanging Rock Charcoal No. 2, 
$21 00@22 00; Tennessee and Alabamba Char- 
coal No. 1, $19 50@2000; Tennessee and Ala- 
bama Charcoal No. 2, $1850@1900. ForRGE— 
Strong Neutral Coke, $17 co@1750; Mottled 
Neutral Coke, $16 75@oo 00; Cold Short Coke, 
$17 00o@00 00. CAR WHEEL AND MALLEABLE— 
Southern Car Wheel, $23 00@2400; Hanging 
Rock Cold Blast, $22 00@25 00; Lake Superior 
Malleable and Car Wheel, $23 00@25 00. 


LOUISVILLE (reported by Geo. H. Hull & 
Co.): Southern Coke No. 1 Foundry (new 
classification), $18 25@18 75; Southern Coke 
No. 2 Foundry (new classification), $17 75@ 
1825; Southern Coke No. 3 Foundry (new 
classification), $17 25@17 75; Grey Forge, 
$16 75@17 25; White and Mottled, different 
grades, $15 50@1650; Silver Grey, different 
grades, $16 25@17 25; Southern Charcoal No. 1 
Foundry, $18 25@19 50; Southern Charcoal No. 
t Mill, $1700@17 50; Southern Car Wheel, 
Standard biands, $23 50@24 50; Southern Car 
Wheel, other brands, $19 2 G21 75; Hanging 
Rock Coke No. 1 Foun = - 50G@I9 00 ; Hang- 
ing Rock Charcoal No. 1 Foundry, $22 0@ 
22 50; Hanging Rock Cold Blast, $24 00@26 oo; 
Hanging Rock Warm Blast, $00 00@oo oo. 


LOUISVILLE (reported by Hall Bros. & Co.): 
Hot Biast FounprRy—Southern coke No. 1, 
$19 co@19 50; Southern coke No. 2, $18 75@19 00; 
Southern coke No. 3, $18 0o@18 75 ; Mahoning 
(Lake ore mixtures), $20 00@o00 00; 
Southern charcoal, No. 1, $18 50@19 00; South- 
ern charcoal, No 2, $18 00@1850; Missouri 
charcoal, No. 1, $19 50@2000; Missouri char- 
coal,No. 2, $19 oo@19 50. FORGE—Neutral coke, 
$17 50@18 co; Cold short, $16 75@1700; Mot- 
tled, $15 50@16 00. CAR WHEEL AND MALLE- 
ABLE—Southern (standard brands), $23 50@ 
2450; Southern (other brands), $19 50@20 50; 
Lake Superior, $23 00@23 50. 


St. Louis (reported by Rogers, Meacham & 
Shields): Hot BLast COKE AND CHARCOAL— 
Southern Coke No. 1, $19 50@2000; Southern 
Coke No. 2, $19 oo@19 50; Southern Coke No. 3, 
$18 50@19 00; Southern Grey Forge, $18 0@ 
850; Southern Charcoal No.1, $20 00@2I 00 ; 
20 00 ; Missouri 
Charcoal No. 1, $00 00@23 00 ; Missouri Charcoal 
No. 2, $21 50@2200; Ohio Softeners, $20 50@ 
2150. CAR WHEEL AND MALLEABLE IRONS— 
Lake Superior, $24 50@25 00; Southern, $21 00@ 
2450. CONNELLSVILLE COKE—Kast St. Louis, 
$5 25; St. Louis, $5 4o. 

BUFFALO 


(reported by Rogers, Brown & 


| Co.): Mahoning and Shenango Valley strong, 
| No.1 Foundry, $19 70@20 20; Mahoning and 
| Shenango Valley strong, No. 2 Foundry, $18 70 


| No. 2, $1 


@19 20; Niagara No. 1, $20 00@o0o0 00; Niagara 
oo@oo oo ; Niagara No. 3, $18 25@oo 00; 
Ohio Softener No. 1, $19 75@co 00; Ohio Sofener 


| No. 2, $18 75@oo 00; Lake Superior Charcoal, 


$22 50@23 00 ; Tennessee Charcoal, $21 50@22 50; 
Southern Softener No. 1, $20 50@o00 00; South- 
ern Softener No. 2, $19 75@oo 00; Alabama Car 
Wheel, $26 o0o@o0 00 ; Hanging Rock Charcoal, 
$24 50@o0 oo. 


DETROIT (reported by William F. Jarvis & 
Co.): Lake Superior Charcoal, all Numbers, 


| $23 00@23 50; Lake Superior (coke) Bessemer, 
| $25 co@25 50; Katahdin (Maine charcoal), $26 co 


| @26 50; 


Lake Superior Coke, Foundry, all 
ore, $22 50@23 00; Lake Superior Coke, Found- 
ry Cinder Mixed, $20 25@29 75; Standard Ohio 
Black Band, $21 00@2200; Southern No. 1, 


| $20 50@21 00; Southern Gray Forge, $19 25@ 


| 1950; Jackson Count 


(Ohio) Silvery, $19 50@ 


| 2000; Old Car Wheel, $21 50@22 50. 


PITTSBURGH (reported by A. H. Childs): 
No. 1 Foundry, $19 50@2000; No. 2 Foundry, 
$18 so@19 00 ; Grey Forge, $18 00@18 50; White 
and Mottled, $17 1750; Warm Blast Char- 
coal, $20 00@24 00; Cold Blast Charcoal $20 00 
@24 00; Bessemer, $23 00@23 50. 











MERCHANT IRON AND STEEL. 
Flat Bar. 


fs & - ee 
¥% to ¥ inch.......... 
by % to % inch 


Round and Square. 
1 to 1% inch........... 


2 to 2% inch..... 
=“ to 3% inch..... 
“a 


2 00 
2 20 

eee seue2 50 

GHG CO BIMEB . cccscccosescrees ++03 00 
3 50 

3 7° 















4% to 4% inch 
I OO By Miccticnseccarbictaccscsnceraduees peecaneticsianesse 

















Heavy Band. 

to 6 by &% and 5-16 inch..............sseecseseeees 
x a aad 5-16 inch 
to % by & and 5-16 inch 

© % by K% and 5-16 inch..............cceccsesesees 
Hoops. 


to I5..... ° .2 80 
$0 1B .ecces vecccccoccsscccccccssesecsoses 2 





I 





1% to 2, No. 20.... 
1\% to 2, No. 21 















1% to 2, No. 22..... ee seceeeececcesessceeceees 3 30 
15-16, 1 And 154, NOS. 13 tO 15....cccccscsseccesseeees 3 00 
15-16, 1 And 14%, NOS. 16 tO 18....cccccseccssceesee eee 3 10 
15-16, 1 and 1%, NOS. 19 And 20..........cceceeeeeee 
15-16, 1 and 144, NO. 21.....ccccceeee 


15-16, rand 1%, NO. 22.......0++. 
i es EE WW) Ciicevacccsosssesovces 
%, Nos. 16 to 18....... . 


4, Nos. 13 to IS... 
4, Nos. 16to1r 
%, NOS. 19 and 20.........00000 
Oe rae 


11-16, Nos. 
11-16, Nos. 16 to 18......... 
11-16, Nos. 19 and 20.... 
FEW, Bis Bh ecccccwcces -cckeocsinonsasccncecesese 
BE, eis ewiccnkciin ‘Genecs sinsvacniccnses 

ie, SE, EE WP Di wcinnccchoceecntncoes “ 
%, Nos. 16 to 1 
%, Nos. 19 and 20 
2 CN ee 
%, No. 22.. 





Light Band. 


Eh OG Ot BE Ge BG iccsinesepocsacccsconcecseverscticd 
1% to 6 by Nos. 11 and 12.......... 
1 to 1% by &% to 3-16 in................. 
1 to 1% by Nos. 11 and 12.......... 
% and 13-16 by &% to 3-16 in....... 
% and 13-16 by Nos. 11 and 12 
¥% and 11-16 by % to 3-16 in...... ...... 
¥% and 11-16 by Nos. 11 and 12 
% and 9-16 by &% to 3-16 in. ....... 
% and 9-16 by Nos. 11 and 12.... 
¥ by % to 3-16 in 

% by Nos. 11 and 12. 











Wagon Box Iron. 


% inch, beveled edge, by Nos. 11 and 12...... 3 00 
h inch, “e “oe “ec 
% inch, “é “a “ce 
% inch, al “ ad 


No. 15 





Iron Boiler Plates. 
Tank, % inch and heavier.... 


C No.1, ses 









CHNo.! sig adesnisaeanbana 3 30 
CH Flange, “ 44 seeceececees 4 05 
Extra Flange, MO” \ scuissesataieeatisusaaaanna 455 
Solid Fire Box poe noceccnaesensnscesesoien 5 30 
Steel Boiler Plates—1-4 in. and Heavier. 
TRG niadecencenetein onrecsonpesgneans ene osenauenbactenaniaie 
NEE cnssuaese'Ssaunananinosunta dotgimenhnadsuaiinssanmeeene: 
Flange 

Marine Flange 

BN a vaaccntasctnncincactcciascaansnscundhicectsasenainaass 


96 to 100 in. wide. 
100 to 104 in. wide 
104 to 116in. wide 


American Cast Tool Steel. 


ROUND, SQUARE AND OCTAGON. cts. Ibs 
TOD Beh. SII Ria acentos ces nap tantonsnecsncenscasazacd 09 
gi6to%in “ aa .09 
7-16 to % and 2% to 3 10% 
SUE 00.6 TMicrccrecescoccses Ir 
ES LE EE ALN 10% 
ES TORRE 2 a a Nae 11% 
Be BOOB BiG OD FP Bi iasccoteticacconscnssacescnnees 12 
Sil Eins peavendininrssaheusicenie gnatadanqnhanbasshecsiunessncesas 14 
Flats. 
cts. Bs 
2 to 9-16 wide by 2 to % thick..........000+ consotanesed ° 








Bessemer and O. H. Steel. 





Machinery.... seeseere DASE price, 3 00 
ee iisieimnesseses . , 3 00 
| eae < 3 50 
Sleigh Shoe ..... % 3 00 

DG i aiiccns scopenctetcetbonvdestcceeoesee : 3 25 
Cutter Shoes, tapered and burr. sy 3 25 


English Tool Steel. 


FORBOW’B.00sccrpsscocdccscccccetccencsccccs eocccsevenssacssoosoes 
Hobson ’s , 





Burden Boiler Rivets. 


, %, 11-16and X% inches diameter...............4 00 
ridge %, %, 11-16 and X inch diam............ 4 00 


No. 1 R. R. wrought scrap 
NO. I wrought SCTaP...........0000 
No. 1 Machine cast scrap..... 

TrOmt AX1EB.......00re0cccceresseeeeece 













DAS DIT bc sictvshvincenescqsenees, cccerovercenses 6 

Wrought turning (free from cast)........... 14 00 
CG TEs svencevnsesscsecdphootibons Sods « 10 00 
Uncut wrought iron + 13 00 
Steel boiler plates........... 15 00 
Grate Bars..............00+ 50 
Pipes and flu lea « 14 00 
peg ae . 14 60 
TEOOD OMG DRG BOB oscscveciveseicisvecseertisceecens 14 co 
IE Pics cststn cervediveliveccccutsincsicisoviecceucnts 10 00 
WOME ME GEETI IR... .0ics .ccscrencsccessecsovessooes 12 00 
BE OR er oe amen oe 10 co 











DALLIBA, CORRIGAN & CO., 


DEALERS IN 


Iron Ore & Pig Iron. 


Rooms 716. 717, 718, 719 Perry-Payne Bid’g 
CLEVELAND, O. 





TUTTLE, OGLEBAY & CO., 


Commission Dealers in 


trom =- Ores, 


FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS, 


CLEVELAND, OHIO. 





J. H. OUTHWAITE. W. G. POLLOCK. 


J. H. OUTHWAITE & CoO., 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


Irom Ore. 


Perry-Payne B’ld’g, Cleveland, O. 


THE CONDIT-FULLER C0., 


Pig and Bar Iron, 
CLEVELAND, OHIO. 


Pickands, Mather & Co., 
IRON ORE - .- 


— AND— 


PIG IRON 


Corner Bank and Superior Streets, 
CLEVELAND, O. 


E. C. POPE, 


COMMISSION DEALER IN 


[ron Ore, Pig Iron 


AND METALS. 
Cleveland, ~ 











Ohio. 





H. P. Hussey. Geo. H. Pomeroy. 


HUSSEY & POMEROY, 
EXCLUSIVELY PIG IRON, 


Strong Wountry. and American Scotch 
Irons, Gray Forge and Bessemer 
Irons for steel purposes. 


Room 57, Grand Arcade, Cleveland, QO, 















































































































































































































































14 ‘Temp IRON TRape Review. 
| _ MACHINERY SUPPLY MARKET. Fiche. ae Improved Screw Cutting [ ATHES 
| © De scidoccastesnvcestsvovsccceni 12 dis , 
| ede St tesa $5 ais € ) FOOT AND POWER 
{ Anvils. Pulleys. 4 
4 Shapers, Band, Circularand Scro 
RIOD 5isce ss csvcesernincopnscviecocssesipeccoenaped ®DoGio | tron Sutem, Walker T,28t....cccccorceceessseoed ~ 45 Peet Prepom, Senn. Be as Garies, Lathes 
Wights.............-cccccrrrecscreseeresscscsscooessose ees . % Medart Pulleys e ain = on trial. Catalogue mailed on application. 
Bellows. Pp \ 
‘ ) 5) | ee dis 40 mm THE SEBASTIAN- MAY CO., A. me J 
Blacksmiths { Wire dis = Iron, Thousand, list November 17, — 4 a hana s, 
hist a ie ea aa S4 SOOO ONE Ree ReEEEe EEE eee SEEEEEEEERSEEESS SEE EEEES SEH E EEE aeeee® * ’ ’ 
ee ietaleelias sitet aintnaal dis 10@S5° | Iron. Ordinary, Cooper’s Block and Carriage 164 West Secon Z 
Hand...... bs 
Belting. list ~tnceneate TPecccenesencecssccecseces gacosenesal 2 se 
COPPET ncocceccecccoscccecsccsee 50@: - 
Beltin Co’s — — dis 70& § Ni h C 
ES et Lover. ns | Webster, Camp & Lane Machine Co. 
“ “ “best... pennatta. 36 ppt pe I is concrssccntnomand ¥ Dis a 
‘ t LAP... seressrereesersesreseneseeesseseees Sisal, % inch and OVE ..........cccssssseeees re 
wert ined mebher Co. extra standard dis fonts % Sand Paper. FACTURERS OF 
ee ee eo eee eee a Bs Bc Be a ccntercseinescevinceseseey ecaseceed i i hi V 
Shultz Raw Hide Leather Belting, double, H. S. Barten’s n= edenabaaebetaieaed ies Mining ac inery, } 
4 ee ENE * ea dis 35&5 | New a © santa aLARNERMRNRIP CRA om 
' Standard, oak tanned.............00000--0++ dis 55@60 | Barton’s Garmet..........ccc0cececeees ipo” 
Alexander Brothers’ pure oak tanned. ...dis 45 aaee. tuilined tee * 
| CeRNeS eae Sanaa. Disston’ @ CAPCBIBS. ..osccrrccccccecceesccccccosecasegd Hoisting Machinery, Geare asta 
z B. F. Sturtevant’S............ ccccccceessecsseeeseeees dis 20 Sin lalate ar Wiesel fdting, Yor'seund or 
Boston Blower DD iancscacescececceomeccencsesensesened ry 35 “ aaa... hg 
FID cnvcccsencnececes-stocensenpevsacenseeveccescgnpes cog 35 Hack Saw i 
x ae 2 Wire Rope Haulage 
‘ " Rr Acnveieeviecensa ; - 
Po co A OO i= Bo OO RE PEO B ok G@i0% Atkin’ Ge Disston’s... 8.. ——s Machinery, 2 
{ Atkins’ Cicular NIB recess ccocsenncessovensivennecd one 
i NS is 2s. gscapc hp icesseiens cae = 5° Sent, Fetey 6e and Drag Saws.. oe = oe — : or Tail Sepe Cook 
WBE RD cnccctiicrivcccsccccscecee = ~ a 7 cn 
} White CrAYOD........ceeeeeees oh ais 10 = ae of he rp 
ictisdcevcvseesssees sey Tg te 
Blue.. == “Dexter oo eamt care Penta Holl 
: “ Diamon ; ’ oll 
dis 45 “Tuttle Tooth Cross-cuts..d x 
Cushman’s 4 Jaw Independent. fie u 
” sa Cross-cuts 32¢ Sheaves 9 
2. OS dis 30 | no Handles... esvsonssonssanesssooced dis 23¢ per pair | Automatic or Slide Valve Steam Engines, . x 
; “ 2 aw Brass Workers. ........... TE RE 2 OR ats dis 16c liate Cages, Buckets, Etc. =~ 
j “ eee iepemeraceenoeteriow oven , = Bouteter Saw Tools... pikesceeteteal 4 per 134 N Mair, St AKRON OHIO Stan 
4 *s Scroll Combination.........00.--+-.0 on _” |) vnimmddews 
4 betes: as s Scroli Gomi oo [ee acon: dis 40 Detroit Saw Works, Circular............s000 dis 50 | @@Send for Catalogue D. . ’ 5 
a “ Little Grant Drill...........ccese Ais 30 Band Sees He dis 25 a 
a Horton’s Universal & NN seco siditiiein senenasunenl ai 4 “ “ “ WIBY ....ccccccccccccvcces 1 HETALS, ale 
id National Combination..............:ccsssseseeees dis 40 Py ; SPECIAL STAMPERS OF SHEE Firs 
Skinner ; ais ‘° ° We do Stamping and Pressing of Sheet Metals for Full 
; a d dent dis 0 hea “paige ere A VE fe Y allClasses of Work. Also Tinning, Galvanizing 
Almond Dri ws dis 25 ces beet Hee... aicediphupnscesessssommlvapecschseiel : ED 21) Cigases Of Work. | Also Finaing, Galvan! se 
_ Ramee dis I OUN head 1FOM......ccccccccssersccccccsovscccccced = za 
f Morse enema nminte dis . Flat head brass...... di ee) RRU GAT ED Sea m less Steel B uckets. Gast 
P woe eee ian "Sa a i xR Ask your dealer for the Avery Patent Seamle Teen" 
4 One hentai Hexagon Cap. ~# OM ACM sit2iiee sacks “Fue AVERY STAMPING CO. ; wre 
A EET “ie — Set CH. C. Po PATE NT ED Sutesieien te Tae Meaey Wreaie been Oe Le 
i sean oS Whitney............+ —<— “a Machine, flat Leg ya A Sank &.. 0. 0. A. : — 
me. ~  WOUINEMER RU... cs caccsossnscvecensesestecscoostoocesenored Sy iapaganabannttsse 
i Brown & Sharpe, Milling Cutters...........dis 15 Machine, round head, ny Pe ee got hee 
ii Gear Cutters.................di8 15 ee OIE coca suscasmosnncncnnadec dis 75@73&10 , sca peat gg ea id tities: cus Si. Hall & Neat, agte ar 
; Crowbars. Coach, patent gimlet point..............00...0.. Tll., General Ag care 
: MR ONIN hs sav ssctseccectcssceoeorcacecoeneig ‘ . Sickie Genie, Ofer 
Tron, Stee] POints.......cccesecrreseereeeseeeeeees celia Wilk Geese «. tite = 
Drill and Drill Stocks. NR s2cg tinct cccasnecuaciucace- severe’ eave : Mac 
Twist drills... dis 5o&10 | Hussey & Binns, railroad..........sseeeree di 3 Lee» 
me anata = cnesabeccnae ihe gets Cards Hand Pi wl to 2in...........dis 50 U n 1q ue Automatic 4 
Tee TT ht hank Lar er , ’ “ “ “ et Hite. ° i ee 
ee |e ee See ; Sisum Slaht<Peod 
/ Drill Gockets.... i Pratt & Whitney - “ new list dis Io an m ‘ie 
Standard............... aneses Machine Screw Taps : e Cast 
RRR RRR eR PERE: Pipe EA gh 26 oon eee ‘f' && U 4 R I A - cast 
Emery. Stay Bolt Taps.. wesseseses 5 Fast 
to Flour, C. F. | Stove Bolt Taps......-.---..--. aa , ast 
Pe to = Er. F. er. UNA DRG ics 2s cacscc aisstcassatsconoesacscceceencstens i Indorsed by Leading Engine Builders. Loe 
eS. C c 2%e —— r Manufactured under strong patents, the va- an 
F) Legs ¥D eee 4%c 5%c anc No. 12, Flax Twine, 4 and 4D Balls... = f ldlig of ahdah fo echnewtedaed fi Loos 
r etastaanas ee ; c No. 18 4 8 nd % “ > 3 For Illustrated Pamphlet and Price List fully pe 
1ocans,1oincase 6 c 6%c 5 No.36 “ “ Ka 4% = describing above, address pate 
Momento € 10 ¢ Ke | Fly Hemp, & 4 BBall Spring Twine) UNIQUE LUBRICATOR Co., ao 
weistanennensseonssserces 3-P a4 Be ER iericncahesy caccteeeetiace 
loth and Paper. 3 © DBs Wee eb aE i. pe ib Wro 
pr eae Or Ply wiih B Bai 5 Balis to b 16¢ mean itbrioator for Mansfield, Ohio. | veteehestur ites Qtedhen- Wrot 
gg tem LEIS PEAS dis 40@46 Vises. Traction, | P caall| Active Agents Wanted. Special inducements pang herring Ta 
ae ws Sage Glenna. : offered Dealers and Jobbers. Double Cnonection. igh 
ar 00s 
Detroit. Se iladuebaundidassesiebinatisinesscsevieviness _ see oe Lees 
: Grate nonmsesnsnnananercneis $460 | SLEDBER’ Sn ESVARLGHED 1g TNCORFORATED 16 
f IINIR <5. 1552, onaneune ochnenanssaeanain’ dis Go a Fails. eet 
\ a ye REE SREP SERRE SAE SERENA SS Merrill’s.. is Pate 
: ween s--- 47 wen IEE Trac 
} CeWwlOI.......rcccccerce socccocccccscccesooccoes is tig Waneer's machinist Tse 
H MINTER csccscacnsetsrnssoccncestesasesetnhs id 55 Ie lesan Germ 
iH REIIIE 5 1cesicccahseunonscoees oe 8 G70 a alas a 8 re Germ 
: Vitrified..... ATE Res RIS eesti Gals 
MINEO, -. ccocaseccdcouhsanesaadabaskaveccasuaseed “dis 10&10 Brass and Copper......c..-cesccsceccessssosenrees 25 CIRCULAR, GANG, DRAG, MULAY & BAND Jack 
Files. Bright and annealed, Nos. =. dis rode 73 
i ‘ “ os. 
NicholsOn........000+-0vevssereeees dis 60& 10@60& 10& 10 “ “ Nos. 27@36..dis 75&10& 5 WAZ & ae 
i Si Wrensovorersorennerenerasen seccees : = % Coppered Nos. o to 18, market fist. dis 7 coe @ Sock 
orig’ Aline papemananainay 1 ized Nos. 0 to oe We dis - Bock: 
Black Diamond...............+. dis 60& 10@60&10& 10 Tinned spores OE OO TO ccnncenad cakaua dis 37m Moulding ond Pleaser Knives, Emery nid 
BE IN ssc csncncdchatseracescecacosesavenssnuaeuaataveaes ' ; 
. Tinned Broom Wire. -— dee Wheels and General Mill Supplies. 
‘ Annesied eane, Nos. Sands. saspieie bank eaenuaean ES ; ih ret 
| Anneal TANS, NOB. 10 CO Wd.ccccccocccceccenes - in ain iain table 
| Stub’s Steel Wire regular............ $6.00o@ dis 30 It will pay y g Pp 
Hammers , wrenches. “ 66, 68, 70 and 72 Fort St., East, oe 
é " in ten days.. ¢ weil 
Tee 0) od ee ecame nie spaneddaaeensbeesiael “ 40 Girard Standard... n ay ss DETROIT. M ic H ; Dout 
Atha new list, Jam. 15, 1887.........cescccseeeees ee oreare Saar 
Heavy hammers ant sledges ater Soe ¢ ichamhen? SERRE ES EE FS ma 
f Svar 5 Be 548, Sew — we Bemis & Call’s Combination ..............0006 d emem 1-4 TO | 5, LBs. WEIOHT. Barn 
destin dis ro | Pemeteeys pamietes Ae ;FROM !-4 TO 15,000 LBS. WEIGHT. | a 
4 Illinois OD. LS ..orecccoceercovecccescsecescsoes vrs to pattern, sound, 60 st 
oe eet Sees William’ : “oe el _ site Stronger and more durable than iron forgings in any Kidd 
: 6 4% I ai zat 5 7 position, or for any service whatever. Terr 
Size of bolt inches Zs s I te ; ay, 3% Alligator 60,000 CRANK SHAFTS and goece GHAR WHEELS of Para 
h teel now running prove this ich 
ys at ‘bs $y 4% coo ete Rockers, Piston-Heads, etc., for Locomo- é 
2 . ‘p add 3c.,18 TROWBRIDGE tives. STEEL CASTINGS of every description. 4 
mes add re to list. - . : ; Send for cirulars and prices to q 
rn xa (wire.) : y Boiler Cleaner. Chester Steel Castings Co., ‘ Aucs 
WORKS: OFFICE : Roce 
j ON ee a ccsnntenseaa sénbanenannenss dis 70 &10 Using ne Chemie a ran usnany of ehkeneuoun. Pa. : 
Bandara FM "Nails, ¥ peag card rate ae als-enething bat ‘ 7 
TER, cs cscsasened ne os wire i: s 
iil Less than car lots$2.40 ; i Bur 
| ents It wil CLEVELAND FOUNDRY. F 5. 
Oilers. ment. It will 4 wie 
seis 60 eep your boile 3 
f Oe aia asada dasebhbpbane : 
| Malleable (Hammer's), No. i, 93.60; No.3, $4.00, besides saving MEAVY CASTINGS. ; er 
Malleable (Hamm , , ; ie Cok | | 2 , 
H NO. 3, $4.40 PB AOZ.......ceseeerrrereeees dis 10@10&10 ber cent. of fuel ARCHITECTURAL WORK in all its branches. ; : Base 
Ke alee Steam. A guarantee con- Fa Hem 
ti NN RIOR OD nse scccanosdaasnanaaal srect given with Car Wheels, ha Boer 
4 American Pac >. Hemp an agg hows fe. td i oor 
| Nalian Packing mission to the With or without axles, Street Railroad be Door 
| Fiumibago Piste Fond du Lac and Woeels and Track Supplies. a 
4 Piumbago Piston...............00sseee ¢ p and : 
i “ First Nationa mi 
{ ng “oe Banks of ourcity. Office i Winter Ot. ” } BOWLER & CO. hd 
| Beddoes wekier H. T. Saokett & Co., Fond du Lao, Wis, 
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Term IRon TrRape Review. 
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OIL ALWAYS BELOW BURNERS- 


WwW. S. COLLINS, 171 Broavway (suite 24), New YorK. 
ALDEN SPEARE’S SON & CO., 3 Centra WHARF, BOSTON, MASS. 
WM. PICKETT, SON & CO., 170 Lake 8ST., CHicaco, It. 










KALAMAZOO SPRING AND AXLE COMPANY, Kacamazoo, MicHican. 


--BY USING OUR SYSTEM. 
OUR SYSTEM IS INSURABLE IN ALL INSURANCE COMPANIES. 
WE GUARANTEE INSURANCE WHEN PLANT IS INSTALLED ACCORDING TO OUR SPECIFICATIONS. 


ME AERATED FUEL CO. 


425 MAIN STREET, SPRINCFIELD, MASS. 


FORGING, WELDING, BRAZING, MELTING, ANNEALING, HARDENING, TEMPERING, STEAMING. 


REPRESENTED BY 












CHILION JONES, Gananogue, Ontario. 


G. M. SMITH, Los Anaetes, Cat. 
8S SEND FOR CATALOCUES. 





HARDWARE MARKET. 


Augers and Bits. 


ommon augers and pits 
NO]]"S. ccvesorocerscorstevecccseesosees 
















Cook’s Douglass Mfg. Co is 55 
Russell Jennings’ augers and bits............ dis 25 
Expansive Bits, Clark’s small, $18; 

LAT Ze, $86 .nccieresscesescerceseosoversesescness dis 35@35&5 
Hollow AUgers, IveB’......ccccccccecccceseveses dis 25&10 
Hollow Augers, Bonney’s Adjust. 8 

DOS. , GB coscabestss scapes ssmneuccnsspnsennscteccaved dis 40&10 
Hollow Augers, Stearns’ Adjust. # 

GOS. ; GAB iccecnsscdntesescsecssecesnnsbesqrvorsseniorl dis 20&10 
Gimlet bits, common..........per gross $2 75@3 25 
Standard Bit Stock Drills............... dis 50& 10&5 
Ship Augers dis 15&10@15&10&5 

Axes. 
Makers’ and Special Brands— 
First quality............0 --Pdox. $6 25@6 75 
Others........+.. ose --.Pdoz. $5 75@6 oo 
Full polished...... 

Bolts. 
Cast iron barrel DOIts...............cccccccccsrcccees 
Cast iron shutter bolts, etc............cccccsseees 
Cast iron chain RB. cceces cove pense caseseoed dis 65&10 
Ives’ patent Goor DOIt.......0. ..e00e seccecereseeees d 


Carriage, common, new list 
Tire, COMMON, WOW Bib sescecccccctcscssesscveseeced d 

Carriage and tire, Philadelphia pat- 
a 






















is 62% 
PIOW WAGs sxcscssnccinctncidssce Aiddecectucnsannel dis 60&5 
WESC TIUE occccnnsanssveseusencteees dis = 
BRB svcccccacscnsdacinaces Guaverecsspecneeonnal dis 75& 10880 

Buckets, Elevator. 
chshattesansdeeeupeesaunsaueneehhauaaeeabiaaranenie dis so&10 
Butts. 

WOUGht BERR ecesccescesserscsccsccssseccscssers dis 75&10 
Cast brass, loose joint................0..seccssees dis 33% 
Cast Iron— 
Fast joint, MAr;row.............00: dis 50& 10&5@60&5 
Fast joint, broad........ son Gis 55& 10&5@60& 10 
TOW SERINE oc s5s vpcse vhcinds on dbibioe ssenennha Ganuagieassd i 
LO0Se JOInt, JAP.........srecereeeseeserrerssecerereees di 
Loose joint, jap. with acorns 
TOORE TEM, is ox cteresrscocasessecstoscossccosnsss i 
Loose pin, japanned acorns........ oot 


Loose pin, acorns, jap. plated tips. 
Wrought steel— 

Wrought, fast joint, narrow 
Wrought, fast joint, broad... 


Wrought, loose joint, broad...................++ dis 70 
Table Butts, back flaps, etc......................dis 70 
ee gee ES ae dis 70 
PE UE TS ON EE ee dis 70 
Loose ae SOE As 38 ee SE AR A OE ERED a EEE dis 70 
pS eee dis 70 
Chains. 

Trace, 6%-10-2........ ® pair 1.03 

Trace, 6%-10-3........ ® pair .92 >so&ro@so&10&5 
TYACE, J-10-B..c0ccceees ® pair 1.11 


P 
German Halter Chain, list June, 1887...dis 50&10 
German Coil, list of June, 1887..dis 50&10&5) 





Galvanized Pump Chain......... ......se000 +) 

TOC CRI, Ts ciccasocascecceess ... dis 75@75&5 
TRGIE Cette, Sc incecskanccincssscaccntend dis 70@70&5 
Chisels. 

Socket Framing and Firmet................s004+ dis 75 


we 
an 


| Butts’ bronze 
| Store door loc 


Padlocks and padlock keys 
Bell pulls, mineral, porcelain j 
Bell pulls, genuine bronze.................. i 
Lever bell pulls, genuine bronze i 
Butts’, genuine b 
Ri visisp deensevceseresvecsused i 

s and latches............... i 

eh i 
Shutter hinges&flaps,genuine bronze.dis 60&10 
Shutter hinges, bronze plated i 


jecsensesouvnseaee is 

| Flush bolts, genuine bronze..................0+. dis Le 
Shutter knobs. genuine bronze................ dis 50 
Shutter bars, genuine bronze................... dis 60 
Sash lifts, genuine bronze.....................06 dis 60 
Sash pulls and plates, genuine bronze.....dis 60 
Push plates, genuine bronze..................+ dis 60 
Drawer pull, genuine bronze................ dis 66% 
Letter box plates, genuine bronze... .dis 60&10 
POW GE He iccccaienscs cdeontsnsesscccncacenned dis 33 
Bishop’s Buckeye Sash Lock....... ® gross $4.80 

Plumbs and Levels. 
ny SR aoe dis 70&10@70&10&10 
a eee dis 70&10@70&10&10 
Davis’ inclinometers.............sssseceeseees dis 10&10 
Pumps. 

Cistern, best makers...............00000. dis 50&10@o00 


Is 6 | 


Socket Framing and Firmer, Buck Bros..dis 30 | 


Socket Firmer and Framing, L. & 


XE s MMPI ccc cccsaccanarastevscers acnseuie! dis 30@30&5 
PRT OEE Oa cncosnnsscaesssccnconccadacnsens dis 40& 10 
Cutlery. 
OID. ..ssccesasenunaeabantaarens sncakadsaeansanbactesonnevenainn net 
ES net 
Gimlets. 
REET Oi TR iio ccccicak dnsshabasens dis 50&10&5 | 
PIOUS GUE TE BOE cc csnccctaccncascascsccson scones dis 25 
"SEG acasacebtsaceennal ® gross $12, dis 25@25&5 


UME scdcannchedesenentcnmsacuscasancabnes 

Scranton dis 
WRLCINE Mis ststanbschderedcncosateaoets ekekannedl dis 50& 10@60 
Terry’s Patent......... 5in., $12; 4in., $10, dis 50&5 
a RE a EES dis 40&10 
MO RCRMNE Wh ssdneccpnskscccetnanetse caainsabasasace dis 30@30&10 


Horse Nails. 
No.10 9 8 7 6 
Ausable, ®Ib..23 24 25 26 28.dis 25&10@25& 10&10 
Putnam, BB..15 19 20 BI 23-.-..cccscccscesssseees dis 15 
WOOGIE cs scscsicnatacens sckeccacksusaee dis 25&10@25&10&10 
Horse Shoes, 
Burden, at factor 
R. I. Horshoe Co., Perkins’ Imp. at 
CRCROEW ss ssn sanetnnasinnnesanan ventanadaekanake ® keg $4 00 





dis 7o&10 
Steel carpet tacks all kinds................ dis 70&10 
Swedes iron carpet tacks, all kinds...dis 7o&10 
DOGS STG LEGG oes cccccsecccccesecvscsssesces dis 7o&10 | 
Swedes iron Upholsterers’ tacks........dis 7o&10 
Tinned Swedes iron tacks.................. dis 7o&10 
Tinned Swedes iron Upholsterers’ 
EES Ea Rae SE eis ea is 70&10 
| American iron cut tacks..... dis 674%&10 
5 CE SERINE, oc cccastiepareises saga beckaeese tuhnsel dis 50&10 
Copper finishing and trunk nails...... dis 50&10 
SRNR SAINT NE csc unccadncass ceusoscqnasensaneces dis 50&10 
INI EIEN sas cncsanncconidudanensiaanaieshel dis 65&10 
Hungarian nails and miners’ tacks...dis 70&10 
Gimp and lace tackS............s00ecseeeeees dis 64&10 
> = ” OS ORR dis 66&10 


Pitcher spout, best makers dis 60& 10@60&10&10 
Pitcher spout,cheaper goods dis 70&5@70&10&5 
Pokes, Animal. 












SE ae Se ree nee $A doz $6 co 

Bishop’s O K............ccsesessocsesccessscesees P doz $5 25 

0 NI vias icvcisesesecssescaccscases $B doz $3 75 

BisGhOp’S AMETICAD.. .ccccorsccecsccccecsesces $B doz $2 75 
Rakes. 

Cast steel os dis 65&5 
RSI TIIDs asx scovecsancepesisecconsesacee> nese’ dis 70@70&5 
Razors. 

TB. BR. TOPS Y MABOL COs... cecesvecwescersseesesscscves dis 20 
Wostenholme & Butcher............. $10@Z...dis 10 
PRI PRE ivcacesssccestcctssessecsneiesceecacel dis $9 50 net 
Scales. 

Hatch, Counter, No. 171............0000+ $B doz $21 oo 
Hatch, Tea, No. 161...........++0++2- dox $6 75@7 00 
CRUE IAS COTRCETD,. «0 ccccscccseccocss soccntesoonnsps is 50 
Family Turnbulls..................e00..i8 30@30&10 

Scale Beams, List of January 
Wy Wiiiecccsessocnssecsatsessaceiase dis s0& 10@50& 10&4 
Screw Dr vers. 
Stanley R. & IL. Co.’s Varnished 
EE RT dis 65&10 
Stanley R. & L. Co.’s Black Handles..dis 60&10 
Sets interchangeables............... ® doz $18 dis 25 
Squares. 
DO BE BOO vies sovececiscnsesoesecces 
De TIE cisiee: a tcacaseacsenccnannnes }ais 75&10@80 
Disston’s try square and T bevels......dis 45&10 
Winterbottom’s try and miter............ dis 30&10 


Tacks, Brads, Etc. 
New List, January 2, 1888. 
American iron carpet tacks all kinds 








| Trunk and clout nails..........c:c:ssce i 


| 


| 
| 
| 


cos appainecnanaaceuassadial ® keg $4.00 | 


Mule Shoes, at factory.........-sccsccerss ® keg $5 00 


Knobs. 
Carriage, j 
Base, rubber ti 


a ee dis 70&10&5 
Hemacite door 


nobs, new list.....dis 40&10@50 





DOO TRIO IIT sci cidcansin add chacovesasncvscoaal dis 65c@68c 
Door Por. japanned dis 75¢@78c 
DOO FAAP; MAE: vccidsernscscsenscactnscocavanl $2 00@2 25 
DOOT POE, GERM scasscssnasknssnnsiencaszncasies $2 00@2 25 


Locks, Bolts, Etc. 
P. & F. Corbear, Locks and Bronze Goods. 


Door locks, knobs and latche&.............00+. dis 60 
Kaecutcheons and keys...... 





apanned........... ® gross 80c dis 60&10 


| A. D. BAITH, Special Agt., 208 Superior St., 


Tinned trunk&clout nails 
NE MII corn ccacussons conghennspstaendankeaeel i 
eS ERE * 

Common and patent brads 
Tinned capped trunk nails......................di 











J. M. ALLEN, President. | 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer. 


Tag : 


: > 
yr) 





GEO. P. BURWELL, Gen’l Agt., 208 Superior | 


St., Cleveland, O. 


Cc. A. BURWELL, Chief Inspector, 208 Superior 


St., Cleveland, O. 


Cleveland, O. 


R. D. BRIGGS, Special Agt., 208 Superior St., | 


Cleveland, O. 


dis 60 ' J. H. WOLCOTT, Special Agt., Akron, O. 






ADJUSTABLE. 





Special Prices to the trade. 


SAMUEL C. TATUM & CO., 


: The : Boss ‘i Dro Han ers 

~~ Ww 

# 
aw -” 

eee ——_BECA USE—— 

eR) 

s hy DESICN is approved by all practical men. 

as STRENCTH is ample where principal strains are. 

O64 DRIP CUPS are lifted free withsut spilling any oil. 

“4. ADJUSTING SCREWS sre made a good fit. 

Sg BOXES are easy to fit up and will not throw oil. 

bel BOLT SLOTS are long enough for good adjustment. 

in SIZES are marked on every casting. 

< ange 








TRY THEM AND SEE. 


260 Water Street, 
CINCINNATI, OHIO. 


ALSO MACHINE-MADE PULLEY CASTINGS. 








Etuntineaeton cw Lunt, 


MANUFACTURERS OF 


QUICK RETURN 
Drill Presses, 


SPEED LATHES AND 
CRAB WINCHES. 





Send for Circular and Price 
List. 


13 Champlain Street, 


~ CLEVELAND, OHIO. 








4&@-Send for Descriptive Circular and Price List. 


B. BARRETT’S SONS & CO., 


MANUFACTURERS OF THE 


Barrett-Laughlin Car Box Steel Axles and Chilled Wheels © 









Coal, Mining and Quarry | 
CARS. f 


THE BARRETT-LAUGHLIN 


CAR BOX 
Patented Dec. 6, 1887. 


WOOSTER, OHIO. 








THE W. BINGHAM HARDWARE (O., 


146, 148 AND (150 WATER STREET, 


CLEVELAND, OHIO. 


HARDWARE, IRON, NAILS AND METALS 


OF EVERY DESCRIPTION. 


Railway, Machinists’ and Miners’ Supplies. 
| 


| WILLIAM JESSOP & SONS AND PETER STUBS’ CELEBRATED CAST STEEL. 


MALLEABLE AND CAST GAS AND WATER FITTINGS. 


Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors ; Pennsylvania 
Tube Works Pipe and Boiler Flues; Peet’s Open Way Valves; Boston Belting Co.’s 
Rubber Belting, Packing and Hose; Alexander Bros.’s Leather Belts. 


| STUBS. GROBET & ROTHERY FILES, ETC., ETC 











te 























\\V i 











= Hulet, Holmes & Co. 
_ sainieeeingmdetidahel tia daiea 
CELEBRATED 


Eclipse Folding Clothes Bars, 


The latest and best Clothes Bars on the market. Also manufacturers of 
Pick Handles from Second Growth Hickory. These Pick Handles are 
made all sizes, and for beauty of finish cannot be excelled. Write for circu- 
lar and price list. HULET, HOLMES & CO., 
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Classified List of Advertisers. 


The star (*) indicates that the adv. appears 
alternate weeks ; the dagger (t) once a month; 
the double dagger ({) irregularly. 








PAGE. 
Animal Pokes— 


A. W. Bishop, Berea, O............cceccsssseeeeseees 12 
Bath Tubs - 

*Michigan Bath Tub Co.. Homer, Mich.... — 
Blowers— 

Buffalo Forge Co., Buffalo, N. Y............+ 19 
Boring Machines— 

*J. H. Osborne & Co., Union City, Ind..... 10 
Bolts and Bolt Machinery— 


Hotchkiss & Upson Co., Cleveland ............ 16 

bg & Collins, Norway Bolt Co., Cleve- , 

egeaton Mig. Co., Cleveland............cc0000 1 
Brick and Tile Machines— 

D. J. C. Arnold, New London, O................. 19 
Beltings— 


Parkin & Bosworth, Cleveland................. 20 
Belt Holders— 

*wW. R. Santley & Co., Wellington, O........ -- 
Boilers and Boiler Attachments— 


ee, MECTIER Be Co., ATOM, Oiriccsrocecccsccceses 

nterprise Boiler Co., Youngstown, O 
Unique Lubricator Co., Mansfield, O.. 
Columbia Injector Co., Cleveland......... 
Penberthy Injector Co., Detroit, Mich...... 20 
Detroit Lubricator Co., Detroit, Mich...... 8 
Wm. B. Pollock & Co., Youngstown, O..... 18 
Alliance Steam Boiler Works, Alliance,O 16 
H. T. Sackett & Co., Fond du Lac, Wis..... 14 


Bolt Cutters— 

H. B. Brown & Co., East Hampton, Ct...... 17 
Burglar Alarms— 

Cuyahoga Manufacturing Co., Cleveland.. 12 
Bicycles— 

Benet G WOSt, TOLEGG, O......:00ccccesecesccccsees 16 
Car Axles— 

B. Barrett’s Sons & Co., Wooster, O.......... 15 
Chaplets— 

Forest City Machine Works, Cleveland... 10 
Charging Barrows— 

Be Me, MPEEE, TORS, Ocvccccccccnstecesevescesessese 13 
Coal and Coke— 

Pittsburgh & Wheeling Coal Co., Cleve- 

Lamnd.......020 cecceccee 13 

Cranes and Derricks— 

$tivics Mnpetoturing Co., Cleveland..... 12 














Wm. & Co., Youngstown, O............ 18 
Harmar Foundry & Machine Co., Har- 
MAT, O..000.ccccccceee in 
Car Wheels— 


Bowler & Co., Cleveland.......... s.cccsses sssesoves 14 
Clothes Bars— 


Hulet, Holmes & Co., Berea, O...........seeeee 15 
Damper KRegulators— 

*Curtis Regulator Co., Boston, Mass....... 19 
Die Makers. 

Avery Stamping Co., Cleveland.............00+ 14 


Door Hangers— 

Taylor and Boggis Fdy. Co., Cleveland..... 20 
Drilling Machines— 

Universal Radial Drill Co., Cincinnati, O.. 12 


Huntington & Lunt, Cleveland.................. I 
*Lodge, & Davis Machine Tool Co., Cin- 
Oe Se ee 20 


W. F. & John Barnes’ Co., Rockford, Ills.. 18 
Drop Presses— 
Williams, White & Co., Moline, I11............ 16 


Engineers and Contractors— 


KE. H. Jones & Co., Cleveland...............seeseee 18 

Jas. P. Witherow, Pittsburgh, Pa............... II 
Elevators— 

L. 8. Graves & Co., Rochester, N. Y.......... II 
Explosives— 

Hercules Powder Co., Cleveland................. 19 


Electrical Manufactures— 

¢Cleveland Electrical Mfg. Co., Cleveland — 

Brush Electric Co., Cleveland...............c000 12 
Elevator Buckets. 

Avery Stamping Co., Cleveland................. 14 
Emery Wheel Dressers— 

W. W. Brisben, Cleveland................cccscssees 18 


Emery Wheel Machinery— 


J. Wendell Cole, M. E., Columbus, O., or 
UMINID NUL ccnncench.oapuch succepanansenstereseleoesseine 20 
W. F. & John Barnes’ Co., Rockford, Ill... 18 


Engravers and Electrotypers— 


Eclipse Electrotype & Engraving Co., 
PUIMIIILINIE a chsacousagualesacthctechncspsesiavachaocdsesdee 9 

Murray & Heiss, Cleveland.............0ccssere 17 

Union Electrotype Foundry, Cleveland.... 20 


Engines (Steam) 


Kilby Manufacturing Co., Cleveland.......... 20 
HK. H. Jones & Co., Cleveland................ss00 18 
*Chandler & Taylor Co., Indianapolis, Ind. 12 
Buckeye Engine Co., Salem, O......... ........ 
The Westinghouse Machine Co., Pitts- 
gym LE EAS SE a 18 
Geo. Worthington Co., Cleveland < 







Cleveland & Hardwick,Erie, Pa... oa 
{o. Leffel & Co., Springfield, O................. 18 
m Tod & Co., Youngstown, O................ 18 


Engines (Gas)— 
Schleicher, Schumm & Co., Philadelphia, 
I EES no, sscnnctanphenbibas aattnde 18 
Van Duzen Gas Engine Co., Cincinnati, 
oO 


Engines (Hoisting)— 

John F. Byers, Ravenna, O...................s008 10 
Engineers’ Specialties— 

Crescent Manufacturing Co., Cleveland... 16 

*Curtis Regulator Co., Boston, Mass......... 19 

Standard Regulator Co., Buffalo, N. Y....... 19 
Ejectors— 

James Jenks, Detroit, Mich...................000 12 
Flue Cleaners— 


Crescent Manufacturing Co., Cleveland..... 16 





Files, Makers of— 


Reynolds Bros., Columbus, O............ es. 10 
A. & H. Gough, Cleveland.................cccsceees 12 
Forges— 


Bu ffalo Forge Co., Buffalo, N. Y.............-. 19 
Cleveland City Forge & Iron Co., Cleveland 19 
Foundries— 


Bowler & Co., Cleveland...............e..+0: 14 & 16 
Taylor & Boggis Foundry Co., Cleveland.. 16 
Curry & Co., Meadville, Pa...............c00.0000 16 





Feed Water Heaters— 
Stilwell & Bierce Manufacturing Co., 





INI. Di eaeuicctveisadiiaas priemiedbenevemssees stboens 20 
Laidlaw & Dunn Co., Cincinnati, O..... iw 
Armstrong Bros., Springfield, O...... i 
E. H. Jones & Co., Cleveland....... 18 
Cox & Morrison, Wheeling, W. Va ........... 12 
For Sale— 

Foundries, Furnaces, Machinery, etc........ 16 
Foundry Cupolas— 

Victor Colliau, Detroit, Mich...............css0 .%2 
Frost Proof Steam Traps— 

*Curtis Regulator Co., Boston, Mass......... 19 
Galvanizers. 

Avery Stamping Co., Cleveland................. 14 


Gas and Gasoline Stoves— 
Schneider & Trenkamp Co., Cleveland...... 11 
Hangers— 


S.C. Tatum & Co., Cincinnati, O............. 15 
Hard ware-- 

W. Bingham Hardware Co., Cleveland..16 & 15 

Geo. Worthington Co., Cleveland.............. 18 

Bronson Supply Co., Cleveland.................. 10 


Hydraulic Jacks— 
Philip S. Justice & Co., Philadelphia, Pa.. 11 
[ron and Steel Rooting— 











Sykes Iron Roofing Co., Niles, O............... 19 
= aa Iron Roofing Co., Cambridge, 
FINI ven sess: ceciunaincuisevtoniactiastenecicess «oo 19) 
Gurr Tape Roofing Co., Cleveland a 
Standard Iron Co., Bridgeport, O............... 19 
Thompson Manufacturing Co.,Cleveland, 19 
W. G. Hyndman & Co., Cincinnati, O........ 19 
Iron (Malleable)— 

Sweet & Clark Co., Marion, Ind...... saneeeienes 13 
Iron Ore, Bar and Pig Iron— 

Dalliba, Corrigan & Co., Cleveland............ 13 

Tuttle, Oglebay & Co., Cleveland............... 13 

J. H. Outhwaite & Co., Cleveland................ 13 

Condit-Fuller Co., Cleveland, O............... 13 

Pickands, Mather & Co., Cleveland....16 & 13 

Hussey & Pomeroy, Cleveland......... sess 13 

H. N. Hill & Co., Cleveland... ove 13 

E. C. Pope, Cleveland......... 13 
Illuminating Apparatus— 

Keegan & Halpin, New York...............-.... 9 

Wheelock & Crichton, Chicago, IIl............ 10 
Lath Mills— 

Ws SNORT, CONAN IN. ches cectssecsoccescoseces 17 
Lumber— 

Martin & Barris, Cleveland..............cseseeee 16 
Lathes— 

Muller Machine Co., Cincinnati, O............ 20 

Sebastian, May & Co., Cincinnati, O......... 





H. L. Shepard, Cincinnati, O I 
*Lodge, & Davis Machine Tool Co., Cin- 


cinnati, O.......... Fane kabaneaneetgnacsasegseeheseene 20 
Lifting Jacks— 
F. M. De Weese, Chillicothe, O....... .....00 17 


Mantels, Grates, Etc.— 
Conger & Collins Mantel Co., Cleveland... 20 
Manufacturing Sites— 


Chas. G. Eddy, Roanoke, V4...................4 8 
*Muncie Natural Gas Land Improvement 
i NR BOE... asevasaduarsoranontéoeseeesa 9 


Mining Machinery— 
Webster, Camp & Lane Machine Co., 
TION: 0), ccncccssencncsnsecsnccncnnatenscenenussscuceacess 14 
Machinery (Foot Power) 
W. F. & John Barnes’ Co., Rockford, Ill... 18 
Machine Shops— 
Webster, Camp, & Lane Machine Co., 


PTR. ERR IES EE AEROS SAO 16 
Machinists’ Tools and Supplies— 
Parkin & Bosworth, Cleveland 16& 20 





Garvin Machine Co., New York.... 
Office Furniture— 

Burgess & Fish, Cleveland................cseess» I7 
Oil Fuel Process— 

Aerated Fuel Co., Springfield Mass............ 15 
Patents— 


Osborne & Co., Cleveland..........cscessssssseceee 9 
*Thos. P. Simpson, Washington, D. C...... 16 


Plumbers and Steam Fitters— 

Parker & Meikle, Cleveland................ccsse 19 
Power Hammers— 

Philip S. Justice & Co., Philadelphia, Pa., 11 
Pumps (Steam)— 


E. H. Jones & Co., Cleveland..............cccccsee 18 
Laidlaw & Dunn Co., Cincinnati, O.......... 18 
Hamar Foundry & Machine Co., Hamar, 
Wiicciednadete Dhaphasssaecagusccivacsdasuquonesasesncacssascnsess 18 
Rumsey & Co., Seneca Falls, N. Y............ 9 
Van Duzen & Tift, Cincinnati, O............... 13 
Pipe Coverings— 

A. Wyckoff & Son,, Elmira, N. Y.............. 12 
Post Hole Augers— 

*J. H. Osborne & Co., Union City, Ind...... 10 
Punching and Shearing Machine— 

Williams, White & Co., Moline, I11........... 16 
Pulleys— 


Geo. Worthington Co., Cleveland . oe 
8. C. Tatum & Co., Cincinnati, O............... 
Printing Inks— 





Ault & Wiborg, Cincinnati, O.................. 17 
Paint— 

Iron Clad Paint Co., Cleveland..............e00«. 12 

Nubian Iron Enamel Co., Chicago............ 12 


Perforated Sheet Metal— 


Harrington & King Perforating Co., 
SUI UE fase sicccad ane cadishniacishcpittanseccaniseas 10 


Rolled Steel— 
Wilmot & Hobbs Mfg. Co., Bridgeport, 


ROIs 0ksisdcdensnencensbassenduhdsasaandoanacinaaanaceba 20 
Railroads— 
Time Tables, Etc............ eoscccerenececcsese cocceccee EF 





Railway Supplies— 


et ee 14 
Cleveland City Forge & Iron Co., Cleve- 
ERG ocessccsensocececccessccoossvevescave scsccoseesvsetoscoces 19 
Rivets— 


Forest City Machine Works, Cleveland..... 10 
Steel Rails, Blooms and Billets— 


Cleveland Rolling Mill Co., Cleveland....... 13 
Steam Heating Apparatus— 
*Curtis Regulator Co., Boston, Mass......... 19 


Steam Boiler Inspectors— 
Hartford Steam Boiler Inspection & In- 


surance Co., Hartford, Conn...........0.seese0 15 
Steam Launches— 
Chas. P. Willard & Co., Chicago, IIl........... 12 


Type Founders— 
Franklin Type Foundry, Cincinnati, O... 10 
Steel Stamps and Stencils— 


CLEYELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 


HE HOTCHKISS & UPSON CO., Manuf’rs. 
Pr Machine, Plow and Elevator Bolts, Coach 
ews. 














Carriage Bolts. 


VHE COLWELL & COLLINS NORWAY 
BOLT CO., manufacturers of Philadelphia 
Carriage and Tire Bolts. 











Coal, Iron and Ore. 


DICKANDS, MATHER & CO., Iron Ore and 
Pig Iron, Cor. Bank and Superior Sts. 


Foundries. 
woo & CO., Car Wheels, Patent Chilled 
Frogs, and all kindsofcasting. 9 Winter. 
AYLOR & BOGGIS FOUNDRY CO. Fine 
Gray Iron Castings. 65to73 Central Way. 




















=i 








J. H. Fleharty & Co., Cleveland 16 
Saws— 

Detroit Saw Works, Detroit, Mich... me, 

Peter Gerlach & Co., Cleveland........ ee 
Shapers— 

*Lodge & Davis Machine Tool Co., Cin- 

SEE Ciicvenceusscerscenisborsdasussevsusees seiseseesés 20 

Sheet [ron— 

Cleveland Rolling Mill Co., Cleveland....... 13 
Sheet Steel— 

Standard Iron Co., Bridgeport, O............ w. IQ 


Steel Castings— 
Chester Steel Casting Co., Philadelphia, 


Ee Rocusespecesusasenesbecsouaceninnctie eecesncntépecoesceses eoooe 14 
Stampers of Sheet Metal— 

Avery Stamping Co., Cleveland....... posmescses LA 
Tinning Steel, Etc. 

Avery Stamping Co., Cleveland................. 14 
Twist Drills— 

Cleveland Twist Drill Co., Cleveland......... 20 

*Standard Tool Co., Cleveland........ evesnnaes _— 
Turnbuckles— 

Cleveland City Forge & Iron Co., Cleve- 

WN cvecionteseqsvoudavtsinerigoesnaxsincs sasscteenessncehie: 20 
Central Iron & Steel Co., Brazil, Ind........ 19 


Tackle Blocks— 
Fulton Iron & Engine Works, Detroit, 


Pe ei cclanaialrecesrsdvssivcdapansens sawsabetecetrcs <cnen 20 
Water Columns— 
Reliance Gauge Co., Cleveland...............06 9 
Window Blinds— 
Hartman & Durstine, Wooster, O............. 12 
Wire Goods— 
CF, POWELL && Co., TOES, Disceesecovseccessocceses 20 


Wire Machinery— 
John Adt & Son, New Haven, Conn.......... 10 
Wire Screens— 


E. T. Burrowes & Co., Portland, Me......... 17 
Window Ventilators— 

Theodore Bury, Cleveland ..........ccccocccessssees II 
Wood-Working Machinery— 

BS, Re Ce BW vivecciscvncacecencasesncsece 17 

Pramk S Co, Helo, Bl. YW scccccocs socesescesccess II 

Standard Mfg. Co.. Moore’s Hill, Ind....... 10 


Indiana Machine W.rk, Ft. Wayne, Ind 








For Sale. 
ELL EQUIPPED MACHINE SHOP and 
Foundry, two hours from Cleveland, O. 
Room for 35 hands, substantial buildings,good 
tools. Plenty of work. Address CAMPBELL 
FERRY, care Iron Trade Review. 





For Sale. 
NE OF DUNN’S HOISTING MACHINES, 
with over 40 feet of chain. Good as new; 
capacity, 600 lbs. Address Dunn, care Iron 
Trade Review, Cleveland, O. 


Wanted. 
ACHINERY to build and castings to 
{ make. First rate facilities and reason 
able prices. Address, EXPERIENCE, care 
Iron Trade Review. 








: Don't be Deceived. 

ll neers The Cyclone Steam Flue 
Cleaner is the only Cleaner 

made giving steam a spiral 


motion the entire length of the tubes. 
CRESCENT MFG CO.. Cleveland, 0. 








THOMAS P. SIMPSON, Wéesh- 

ington, D. C. No attorney’s 

fee until Patent cbtained. 
Write for Inventor’s Guide. 


FOR RENT. 


YOUNDRY withacapacity of 600tons. Cen- 

trally located. Cupola, Fan, Scales, etc., 

etc. for sale. Everything in running order. 

To the right parties contract can be secured 
for 250 tons castings. Call or address at 


116 Viaduct, 
CLEVELAND, O. 

















7 o> BICYCLESM A> 
HEBest 241N-SAFETY Ever MADE 
ADJUSTABLE IN EVERY BEARING 


AGENTS WANTED 


CATALOGUE DESCRIBING OUR FULL LINE 
OF WHEELS SENT ON APPLICATION. 


| cYCLE .. ©, 
LOZIERCYOSTBICYT EG. ©. 








~"ToLeoo,Onio. M’ 




















Hardware and Iron. 
M. BINGHAM HARDWARE CoO., THE 
Hardware, Iron, Nails and Metals, 148 
and 150 Water St. 
NLEVELAND ROLLING MILL CO., manu- 
p facturers of Steel and Iron Wireand Steel 
re. 














Hardwood Lumber. 


ARTIN & BARRISS, dealers in all kinds 
of Hardwood Lumber. 130 Central Way. 


Machinists’ Supplies. 


& BOSWORTH, g and 11 So. Water 
St., dealers in Manufacturers’ Supplies, 
Machinery and Tools. 




















Stee] Stamps and Stencils. 


| ere J. H. & CO., Rubber Stamps, 
Seals, Stencils,Automatic Check Punches 
and Numbering Machines. 92 Seneca St. 


BUSINESS DIRECTORY. 


Akron, O. 


CNEIL, J. C. CO., Steam Boilers, Hea 
Sheet Iron Work, &c. Repairing prompt- 
ly executed. 
We "Seek & LANE MACHINE Co., 
Founders and Machinists, 12 Main st. 


























Alliance, 0. 


LLIANCE STEAM BOILER WOKS, Wm. 
: Murphy, Prop’r, manufacturer of all 
kinds of Steam Boilers. 











Meadville, Pa. 


Ors & CO., general jobbers in Castings 
of all kinds. 











Youngstown, O. 


NTERPRISE BOILER CO., Steam Boilers 
Stacks, Sheet Iron and Plate Work, oil 
and Water Tanks. 


FOR SALE. 
The Pipe Fittings Manufactur- 


ing Department of 
THE WORSWICK MFG. CO. 


CONSISTING MAINLY OF 


7 1 Ryder Tapping Machine 
3 Upright Drilling and appin Machines, 
6 Three-way Tapping Machines. 

6 Bushing, Plugand Union Machines with Taps, 
solid and expansion, Dies, Reamers and Chucks 
for all kinds and sizes of Pipe Fittings, from 5s 

aon Me 12in. roo pt 1 
aud Patterns and Core Boxes, largely metal, fo 

lbows, 45° Elbows, Tees, ate My ey J 
ings,Caps, Flanges, and Flange Unions. 

Locknuts, Plugs, Reducing Couplings, Ys, Re- 

turn Bends, close and open. 

Floor Plates and Flanges, Ceilin Piates, Branch 

ees, Hook Plates, Coil Stands, Etc.’ Also 

Radiator Patterns, direct and indirect, Patterns 
for Iron Body Globe, Angle, Check, Cross, Safe- 
ty, Butterfly, Back Pressure, and Foot Valves 

xpansion Joints, etc. 








au in good order ond ready for immediate use. 
1e¢ above articles form a very compiete plan 
and should be sold somether’ ° ’ 

The remaining tools, consisting of Shaftin 
Pulleys and Hangers, Milling Machine, Lathes: 
Emery Grinding fachines, Die Sharpening Ma: 
chine, Grindstones and Frames, Four Furnace 
Brass Fdy. complete; andin Pattern Shop, 2 Wood 
Turning Lathes, Jig and Circular Saw, and all 
mall tools and Patterns not included in fittings 
plant, can be sold separately without impairment 
to that department. 

All Plumbers’, Gas Fitters’ and Steam Fitters’ 
Tools and supplies remaining will be sold in lots 
to suit purchasers. 


All of the above can be seen 
st., cor. St. Clair. oSee ee Waiw 


E. LEWIS, Cleveland, 0. 


Williams, White 
&co., 
Moline, Illinois, 


MANUFACTURERS OF 


DROP PRESSES, 


The Forging and Bend 
ing Machine, 


The Bulldozer 


DOUBLE AND SINGLE 


Punch and Shears, 





THE IMPROVED 


Pel Justice Soring Hammer, 


























—~ a © 


au nr fr, 


oO* 





































see 








HEAPEST 


| as 
H. B. BROWN 
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EAST HAMPTON, CT. 
We allow One Dollar to every purchaser 
sending us this advertisement. 





CCIE eA ys 
G\tiopadia 


THE MANUFACTURES AND PRODUCTS 
OF THE UNITED STATES, 
° comprises EveryArticle made in this 
@ Country -Indexed and Gassified —-and 
@ under each article the names and addresses 


. of” 

e THE BEST MANUFACTURERS. 

© (mplete in One Royal Octavo Vol.of over 1000p. 
Frice inCoth,65. in Leather.$7. 


* 

« INDISPENSABLE 

@ to Buyers of Articles snail lines and 
w Invaluable as a Statistical work. 
? 
& 





- Orders received at office of this Paper - 
eeceae5ua5uaxuneocoeoooooooe 0 





wiRE 
SCREENS 


FACTORIES 
th HHH ARE THE 


i LARGEST 
iL WORLD. 


Our Improved Window and Door Screens are 25 years 
in advance of ordinary kinds. They are made of 20 kinds 
and colors of wood (beautifully finished), specially fine 
black enamelled wire netting and handsome hardware. 
Our Window Screens slide like a sash, and may be used 
at top of window as well as lower part. e have 
screened more than 10,000 of the best houses of 36 states. 
Do not disfigure your house with cheaply made Screens. 
We sell direct to owners of houses at eae wholesale 
prices, If you want to buy Screens and will write us 
number needed, and mention this paper, we will send 
you our catalogue, samples, prices and directions. 


E.T. BURROWES & CO., PORTLAND. MB 



































BURGESS & FISH, 


Successors to BURGESS BROS., 


DESKS, CHAIRS, DOCUMENT FILES, 
LETTER FILES, OFFICE 
SPECIALTIES. 

Repairing and Cleaning a Specialty. 


213 Bank St., CLEVELAND, 0. 


TELEPHONE 2329. 


4 MIL 





gL TER COMBINED 


ADDRESS 


D. S. ABBOTT, OLEAN.NY. 


Please meation this paper. 








TRAVELERS’ RECISTER. 


Standard Time. 
Mt. Vernon & Pan Handle Route. 


C., A. & C. Ry. Co. Arrive. Depart. 
Akron, Col. & Cin. “Flyer” 540pm 810am 
Akron, Col. & Cin. Night Ex- 

DEORB.... corssessecseses coccsishesvseece 7ooam S8oopm 
Akron, Col. & Zanesv’e Ex...1250pm 105pm 
Akron & Orrville Accom...... 940am 325pm 

The 8p. m. train runs daily. Elegant Pull- 
man Palace sleeping cars attached. All other 
trains daily, except Sunday. 


Erle Rallway. 
Depot, South Water Street and Viaduct. 


Arrive. Depart. 
N. Y. & Pitts. Express....... ts38am *825am 
Fast N. Y. & Pitts. Express*io 55 a m 3 oo pm 





Mahoning Accommo......... 40am 
Pittsburgh Express............ i 25pm 
Youngstown Local............. 805 am 
Mahon’g div. & Pitts Local *I1 40am 
Mahoning Val. Accom........ t430pm 
Pittsburgh Express............ I20pm Iliopm 
New York Express............. BOSD OE. ciiersnacceiee 

*Daily. t{Daily,except Sunday. [Daily ex- 
cept Monday. 

Cleveland & Canton Rallroad. 
(Standard Gauge.) 

Depart for— 


Zanesville and Coshocton—6:50 a. m., 3:00 p. m. 
Canton—6:50 a. m., 3:00 p. m., 6:20 p. m. 
Kent—6:50 a. m., 3:00 p. m., “5:45 p. m. 6:20p. m. 
Bedford—6:50 a. m.. II:10 @ M., 1:30 p. m., 3:00 
P. M., 4:40 p. m., *5:45 p. m., 6:20 p. Mm. 10:35 p. 


m. 

Newburgh—6:15 a. m., 6:50 @. m., II:10 @. m., 1.30 
P. M., 3:00 p. m., 4:40 p. Mm., *5:45 p. m., 6:20 p. 
m., 10:35 p. m. 

Arrive from— 


Zanesville and Coshocton —10:30 a. m.,6:30 p. m. 
Canton, 10:30 a. m., 2:35 p. m., 6:30 p. m. 
Kent—*8:10 a. m., 10:304. m., 2:35 p. m., 6:30 p.m. 
Bedford—6:oo a. m., *8:10 a.m., 10:30 @.m., 1:05 p. 
™M., 2:35 p. M., 4:15 p. m., 6:30 p.m., 7:10 p.m. 
Newburgh—6:o00 a. m., 7:15 a. m., *8:10 a. m., 
10:304. M., 1.05 p. Mm., 2:35 p. m., 4:15 p. m., 
6:30 p. M., 7:10 p. m. 
Trains marked * run daily. 


Valley Rallway. 


For AKRON, CANTON AND MARIETTA 
Depot foot South Water Street. 
Depart. Arrive. 
Valley Junction Mail......... 45am 25pm 
Marietta aaa firisam f225pm 
Valley Junction Express... 415 pm *1o 25am 
Cleve. and Canton Express *7o5pm {820am 
*Daily. tDaily, except Sunday. 

Wma. THORNBURGH, R. A. CARRAN, 

Gen. Manager. Gen. Pass. Agt. 


Cleveland, Lorain and Wheeling. 
All trains arrive and leave the Union Depot 


as tollows: 
Depart. Arrive. 
Wheeling Express................ 645am 655pm 
Uhrichsville Express............ 400pm g20am 
OscAR TOWNSEND Gen. Mang’r. 





From Cleveland Union Station. 


PENNSYLVANIA LINES. 


Cleveland & Pittsburgh R. R. 





Depart. | Arrive. 
For Pittsburgh, Balti- 8 ooa m| d5 25am 
more,Washington, Phil-> 1o05pm) 1250pm 
adelphia and New York. } dir iopm| 635pm 
) 8 coa m| 1250pm 
Wheeling and Bellaire. > 


l1o5pm) 635pm 

ROT SO 0 Ti cccrcisnssecae 

Alliance Accom. ........... | 325pm| 940am 
Ravenna Accom............. 500pm| 825am 





d Daily. * Except Saturday. Other trains 


except Sunday. 





—- Tg -— 


Cleveland «Marietta Ry. 


THROUCH TRAINS 


BETWEEN 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 


Washington, D. C., Charleston, W. Va., 
Parkersburg, W. Va.,and the South. 


Direct connections at Union Depots, with all 
great through lines to all Points 





WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Quickest Time. 
Best Accommodations. 





Tickets sold and baggage checked through 
to destination. Reliable information and best 
rates will be furnished by any agent of the 
Popular C. M. 

A. T. WIKOFF, W. K. RICHARDS, 
Pres. and Gen. Mgr. G.P.&T.A. 





For Sale. 


—_ONE—— 
Harlow Lubricator. 


Brand new. Cheap. AddreSs, 


LUBRICATOR, 


Care IRON TRADE KEVIEW. 





FT. WAYNE, CINCINNATI & LOUISVILLE 
RAILROAD. 
The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 


Fort Wayne, Indianapolis, Terre Haute, 
Evansville and St. Louis. 


13 Mes sHoRTER BETWEEN 13 
Fort Wayne and Indianapolis, 
Than any other Route. 

DD wMILEs SHORTER AND QUICKER DD 
BY THREE HOURS, BETWBEN 


Louisville and Fort Wayne. 
ASK FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For sale by all Agents of conne ‘ting lines, 
East, West, North and South. 


GEO. W. SAUL, W. H. FISHER, 
Gen’1 Supt. Gen’l Pass. & Tk. Agt, 


FORT WAYNE, IND. 


“THE BECKMAN” 
Crp 204 SUPERIOR:ST. gy. 


“EVELANY’ 


apepe AF 



































PITTSBURGH AND LAKE ERIE 


RAILROAD. 


“€leveland & rittsburgh Short Line.” 


Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South East. 


5 Through Trains Daily 5 
FAST TIME. NO DELAYS. 


‘‘For scenery picturesque and varied, 
Through valleys green, ’mong mountains ser- 
The people’s favorite route I ween, (ried, 
The P. & L. E. sits enthroned as queen.” 


See that your tickets read via 


THE PEOPLE’S FAVORITE ROUTE. 

E. HOLBROOK, A. E. CLARK, 

Gen’l Supt., G. P. 
Pittsburgh, Pa. 


SCIOTO VALLEY 


RAILWAY. 


Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River, 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 











T.a. 








Shortest and uickest Route to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort. 


Jno. J. ARCHER, 


J. Roprnson, Receiver, 
Gen’! Pass. Agt 


Columbus, O. 


THE MOSHER 
t Lifting Jack, 


NINE SIZES 


Ranging in capac- 
ity! om 









6 to 20 Tons. 


F. M. DE WEESE, 


Manufacturer, 


CHILICOTHE, Ohio, 








THE FAVORITE 
—AND— 


PICTURESQUE ROUTE 
—To— 


New York, Boston 
7 and the East. 
The shortest anc 
quickest Route to Pitts 
burgh, Washington ance 
Baltimore & the South 
east. 


New Central Depot So. Water St. and Viaduct 





Depart. 
No. 62, Accommodation............00+s000+ t 605 am 
No. 72, New York Express............0000++ 8ioam 


No. 72, Fast Pittsburgh Express....... *810am 
No. 64, Fast Pittsburgh Express.........% 300 pm 
No. 66, Mantua Accommo.................. *420pm 
No. 68, New York Vestibule Limited.* 8 30 pm 
No. 70, Pittsburgh Local Express...... *I1 25am 
No. 74, Pittsburgh & Youngst’n Ex...t11 00 pm 
Arrive. 
No. 65, Fast New York Express......... *I0 15 a m 
No. 61, N. Y. & Pittsburgh Express...* 715 am 





No. 71, Leavittsburg Local........... 210pm 
No. 67, Pittsburgh Express................. *12 45pm 
No. 63, New York Express...........+0++. * 650pm 
No. 63, Pittsburgh Express................ *650pm 


No. 69, Pittsburgh Local Express...... giopm 
No. 73, Mantua AcCOMMO..........0.+-s000+ 720pm 
No, 75, Pitt- burgh & Youngst’n Ex... 255am 
*Daily. Daily, except Sunday. 
Baggage checked through to all points Kast. 


Through tickets and information regarding 
the route can be obtained at office, 141 Su Ot 
street, and at t N. Y., P. & O. Railroad, 
South Water street and Viaduct, Cleveland. 

A. M. TucKER, Gen. Supt., Cleveland, O. 

L. P. FARMER, Gen. Pass. Agt., New York 

W. C. RINEARSON, Ass’t G. P. A., Cleveland, O. 

M.\L. Fouts, City Pass. and Ticket Agt., 141 
Superior st.. Weddell House, Cleveland, O. 





Lehigh Valley Route 


Two through trains with Pullman cars at- 
tached are now run via this beautiful scenic 
route, between Suspension Bridge, Buffalc, 
New York and reg po leaving Suspen- 
sion Bridge 8:25 A. M. and 4:20 P. M., Buffalo 9:30 
A. M. and 5.30 P. M., connecting with all trains 
from the West. 

Passengers between the East and West pass - 
ing over the famed 


LEHICH VALLEY ROAD 


will experience the pleasure of a trip through 
the most magnificent and picturesque scenery 
in the world, pemsenting an ever-varying pano- 
rama of delightful surprises. . 

Double track, steel rails, magnificent road bed 
and unrivaled equipment, all combine to 
make the 

LEHICH VALLEY 


the favorite and most desirable route between 
the East and the West. 

Anthracite coal is used entirely, guarantee- 
ing the passengers perfect freedom from he 
dense volumes of smoke that so greatly annoy 
passengers on lines using Bituminous Coal 


E. B. BYINGTON, 
Gen’! Pass. Agqt., South Bethiehem, Pa. 


Wheeling & Lake Erie Railway. 


THE NEW THROUCH LINE 


BETWEEN 


TOLEDO 


—AND— 
Bowerston, Pittsburgh, Marietta. 


THROUGH COACHES 


BETWEEN 


Toledo & Marietta. 


Through Sleepers Between 
PITTSBURCH AND CHICACO. 


AND DAY COACHES BETWEEN 


Toledo and Pittsburgh, Via Akron, Cuy- 
hoga Falls, Kent, Ravenna, Leavitts 
burg, Warren, Niles, Girard, 
Youngstown, New Castle 
and Allegheny. 








The Only Line running through 


“BEAUTIFUL ZOAR.” 


A. G. BLAIR, jas. M. Hatt, 
Traffic Manager. Gen’l Pass. Agent. 





ESTABLISHED 1854. 


PETER GERLACH & CO., 


MAKERS OF 


Saws, Tools and Machinery. 


Office and Warerooms, 28 Columbus st. 
Factories on Columbus, Winter and Leon- 
ard streets. 


Cleveland, O., U. S. A. 


fer: (J) BORE 





PRINTING INKS. ° 


* C/N C/NNAT/.° 
A&W INK USED ON THIS PUBLICATION 











arse Meee. nae eee AT eGR 


























"Tem IRON Trapp Review. 





SELLING DEPARTMENT IN THE UNITED STATES. 
CONDENSING OR 3 
16 Sizes, 5 to 500. P. Mot yet equaled by any form of Engine for : 


HIGH FUEL 











DUTY AND SIMPLICITY. SuICAge. 08 Seat 
13 Sizes In Stock. 8T. LOUIS 302, 304 Washington A ie 
STANDARD. ‘5 iros0H.?. DENVER 1850 Seventeenth Street, 
3,000 in use in all parts of the Civilized World. Pine at se Ale, 1619 Capitol Avenue, F. ¢ Ayer. 
“a KE 259 §. Main St. 
JUNIOR. 6 Sizes in Stock, 5 to 50 H. P. SALT LAKE CITY, 2508. 


BUTT MONT. E. Granite St. Montana bn 


* SAN F 7 ar tag 21 and 23 Fre t St., Parke & 
Cie eee TPWeSiNShOUSEMAChine 0, Rest esek tia ca teeeoeeceetes 
— . ATLANTA, GA. 455. ope St The D. A. Tompkins Co. 





All the above built strictly t 
R pe y to Gauge with Int eable Parts. 


DALLA 





larried in Stock. Send for Illustrated Catalogues. PITTSBURGH. PA.U.S.A - or TENN. TE james & Co. 





NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES 





long experience with automatic cut-off regu- 
lation and most careful revision of all details. 


They are designed and constructed for heavy : ee oe TEAM ENGI a 
and ‘continuous duty at medium or high rota- = sae : [ 
tive speeds. Highest attainable Economyin = ol 


ear eaeeneteeaeteimm CLEVELAND HARDWICK. ENE WORKS, 


Steam Consumption and superior regulation + Sal \! ‘Bol ie E. ae 


—— Self-contained automatic Cut- a RIE PENNA 








Engine Construction and performance, a tide by mail. Address ST EAM ENGIN ES . x ee eS See 
BUCKEYE ENCINE CO., Saiem, O. " 
SALES AGENTS: w Ww. 1. SIMPSON, sot Telephone Building, 18 Jnuatienie ‘Street, 'N. B3 to 26 Horse-Power. Illustrated pamphlet free. Address 
° 154 Washington Street, Chicago, Ill.; RO 
& CARY, St. Paul, Minn. 7 Te : JAMES LEFFEL & co., 


KENSINCTON ENCINE WORKS, Limited, Philadelphia, 300 Lagonda Avenue, - : SPRINGFIELD, O. 


Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania 


Delaware Marviand and Virginia. 





WILLIAM TOD & CO., Youngstown, 0. 


THE PORTER-HAMILTON ENCINE, 
The Hamilton Blast Furnace Engine. 


Hydraulic Cranes and Accumulators. 
@@ Heavy special machinery generally. Send for illustrated catalogue. 














or "Mal onl NG-BoiLER: WORKS KS. 


i K Kan USSES, dastFugwects| 
0 I)! ry ees pipe (bbe chef eo une MILL Vwi. 


—~W™B POLLOCK KO .YOUNGS TOWN, O. 














HEADQUARTERS 


—ForR— 


WOOD SPLIT PULLEYS, 


A large stock of the 


Milburn, | “ — ———— 
Best in the Market. "UPS SEVER’ ) GIN G Cc % N fom , IN NATI, 0. 2% 


Engines and Boilers, Shafting and Hangers, 
Mill Supplies, Etc. Estimates given 


on Electric Light Plants. 


THE GEO. WORTHINGTON CO., | 


59 and 61 St. Clair Street, 
CLEVELAND, O. 





BARNES’ PATENT | Barnes’ Water 
UPRIGHT DRILLS, Has no Pumps. 


20 to 32 inch swing, with No Valves. 
both worm and lever feed, 
self-feed and back-geared No piping to sup- 









Otto Gas Engine Works, 
SCHLEICHER, SCHUMM & CO.,{ Philadelphia. 


Horizontal OTTO Gas En 


Vertical OTTO Gas Engines. 


Combined OTTO Gas Engine Femos. 
Combined OTTO Gas Engine Dynamos. 


SIZES: 1, 2, 4. 7, 10, 16, 26 AND 60 HORSE-POWER. 








ply it with water. 
Barnes’ Patent Engine! It has nothing to 
get out of order;is 
Lathe, always ready for 
15 inch swing, 6 foot or g "S®- 
foot bed. It is as easily man- 


aged as a yzrind- 
_ pnese machines are made stone, and will give | 


@ specialty in our factory. vastly better re- * 
They have advantages sults. It will be Zz 
not found in other ma- sold subject to ap- 
chines in this line. proval, 


Chicago. 
ines. 


Twin Cylinder OTTO Gas Engines. 








Harmar 


Hoisting Engines. 
Derrick Feet. 









= 
It will pay parties desiring to purchase or know more about these ma- 
echines to send for full de scription and prices to 


W. F. & JOHN BARNES’ CO., 5*7 Ruby <t., Rockford, Lil. 


Foundry & Machine Co. 


STEAM PUMPS. . 
Derrick Powers. ngrn), Becine and E.H. JONES &CO., 


Foundry Work. 223 and 226 River St., CLEVELAND, 0. 


ENGINEERS «»> CONTRACTORS. 


| ENGINES, PuMPs. BOILERS, HEATERS, 
AND PIPE FITTING. 

















VAN DUZEN 


CAS ENCINE 


NO BOILER. NOCOAIL. 
NO ENGINEER. 
No Extra WATER RENT 
or INSURANCE. 
Mm...) INSTANTLY STARTED. 
DURABLE, RELIABLE, 
SAFE and ECONOMICAL 


Send for description and prices 


Van Duzen Gas Engine C9., 


39 E. 2d St., CINCINNATI, 0. 








W. W. BRISBEN’S Patent Emery Wheel 
Dresser, Malleable Handle, White 
Hard Cut- , wl or = dag 
ters, Brass 
| Bearings. 
Warranted 
| Price $3.00. CLEVELAND, OmIO O §. A. 








7 MARIETTA, OHIO, 
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"THe IRON “TRADE Review. 








IRON & STEEL ROOFING 





conrUGAT CrimPED SIPING: ng etc’ W.G.HYNDMAN & CO.cNSAYS!! 








AGENCIES. Regulators for Steam, Water, 
Air, and Pump Pressure, 
NEW YORK, 109 Liberty street. STEAM TRAPS, RETURN TRAPS, 
PHILADELPHIA, 2035 N. Front st. DAMPER REGULA‘ORS, 
MINNEAPOLIS, 210 South Third st. i foe . 
and other Specialties for the econom 
a use of Steam. Manufactured by 
THE CURTIS REGULATOR CO. 





85 Beverly Street, Boston. 





CAMBRIDCE ROOFINC CO., Cambridge, O.. | 


Manufacturers of 


a ene tgs ee ree eae mtn 


Edge, Corrugated and Bead- 


CROWLS PATENT STANDING ed Roofing, Siding and Ceil- | 


—_ ing. 
< SEAM > BSS, 75 ROOFING PURE STEEL A SPECIALTY. 


8@Send for Descriptive 
Catalogue. 











Wrought iron open hexagonal varabeickiies. The only buckle made that has 


a perfect wrench Made from charcoal 


hold. 


THE CENTRAL IRON & STEEL COMPANY, 
BRAZIL, IND. 


s@r-Sole Manufacturer. 


PRESSED WROUCHT IRON OPEN TURN BUCKLES. 


BEST 
AND 
OHEAPEST. 


he list retail price of this Buckle is less than one-half the wholesale 
ce of inferior good’ds when we commenced to manufacture, and 
dealece, even in small towns, find it profitable to carry a stock to sell with iron for tie rods. 


CLEVELAND CITY FORGE & IRON CC.. CLEVELAND. OHIO. 


iron. 

















Vs v ex kK AAI HORGE COs 


1 pe __|$HEATING FURNACES, HAND BLOWERS" NctALON | 


Pe BLACKSMITH DRILLS. 


























REDUCING VALVES - ¢ 


RESSURE 
Pum? Frou LATORS: 
OP PUMPS, VALVES, | 














Stump before a blast. | Fragments after a blast. 


STRONGEST and SAFEST EXPLOSIVE 


EHmnown to the Arts. 


>; POWDER, FUSE, CAPS, 


Electric Mining Goods, 
EEROULES, AND ALL TOOLS FOR STUMP BLASTING, 
THE GREAT STUMP SND ROCK R SALE BY THE 


ANNIHILATOR. HERCULES POWDER COMPANY, 


40 Prospect Street, Cleveland, 
J. WwW. WILLARD, Manager, / 








| "ELE: 1I7.1.USTRATIOoNw 


| 
| We herewith give below of a Side Lap for Corrugated Iron is not a 


I Si Need 


| PATENT, or even the SON of a PATENT, but for STRENGTH where used on 
| PURLINS, on IRON or WOOD truss roofs, or for UTILITY in keeping water out 
on ANY kind of a roof where Corrugated Iron is used it KNOCKS THE BOTTOM 
| CLEAN OUT of the so-called celebrated PATENT CORRUGATED EDGE. DON’T 
forget that, when you want something strictly FIRST-CLASS for the above 
purposes. We make SEVEN sizes of corrugations, any gauge from 16 to 28 


inclusive. 
THOMPSON MFC. CO., Clevéland, O. 


New York Office. H, C. Mechling, 81 & 83 Fulton st. | St fal Coe, 5, W. Ross, 123 Dearborn St 


Plain, Rolled, Crimped | 


Kansas City Office, A. S. Chamberlin, 710 Wyan- | St. Paul Office, Chas. Weison, Corner 6th and 
| dotte st. Wacouta st. 








e 
GARRY S 


GARRY {RON ROOFING. COMPANY, 
The Largest Manufacturers of Iron Roofing in the World, 
MANUFACTURERS OF ALL KINDS OF 
tron Rcufing, Crimped and Corrugated Siding, tron Tile 
or Shingle, Fire-Proof Doors and Shutters, 
fron Ore Paint and Cement. 

Iron Frames for Roofs and Buildings. 


No. 152 MERWIN ST., CLEVELAND, OHIO, 
8@ Send for circulers and price ‘isi To A 


Soft Steel Plates and Sheets, 


CORRUGATED ROOFING 


Q 
; 
os I 
35 
a $ 
> on: 
o @ 
i). @ 
9 








Galvanized Iron. Patented Leveled Sheet. 


THE STANDARD IRON COMPANY, 


BRIDGEPORT, OHIO. 





All my _ Iron 
and Steel is re- 


SYKES'’ 
IMPROVED (eee “ annealed, well 


Best Roof in Fab otee Hy, ainted on 
the World. FO oth sides 
Suitable for all iv with the Best 
classes of mof Paint and 
buildings. 9 ua “= Pure Linseed 
Easy put on, = Oil. 


SYKES IRON ROOFING co., NILES, OHIO. 


Send for Circular and Price List, and mention this paper. 
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PARKER & MEIKLE, 


Practical Steam Fitters and Plumbers, 


High and Low Pressure, and Exhaust Steam Heating. All Sizes of Pipe Cutting 
a Specialty. Jobbing promptly attended to. S@ Telephone 2260. 


llS Water St. - CLEVELAND. O. 
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ME KIDDER suioe oor HANGER, 


PATAPRIL 30.78.  REISSUEO JULY 8, 73. 
wil 





SECTION 
oF 
TRACK 


NO IRON RAIL. 


Cannot be thrown off the track. 


Can be put up in less time, runs with less noise 
and as easily as any other Hanger made. 





Ask your jobber for them, and if he} cannot sup- 
ply you, address 


The Taylor & Boggis Fdy. Co., 


CLEVELAND, OHIO. 









SOIL. VY EL. 1.’s 


PATENT LIME-EXTRACTING 


Heater and Filter 


COMBINED, 


Is the only lime-extracting Heater that will prevent scale in 
steam boilers, removing allimpurities from the water before 
it enters the boiler. Thoroughly tested. 


OVER 3,000 OF THEM IN DAILY USE. 





This cut is a fac-simile of the appearance of a No. 5 Heater at 
work on ordinary lime-water when the door was removed, 
after the Heater had been running two weeks. 


ILLUSTRATED CATALOGUES. 


Stilwell & Bierce Mfg. Co., 


DAYTON, OHIO. 








OLD 
1874. 






= 





sm rn cruseon. Cop. Lake & Kirtland Sts. 


CLEVELAND TWIST DRILL CO., 


leveland, 0. 


A NEW INVENTION. 


SURE GRIP STEEL TACKLE BLOCK 


HALF THE COST of hoisting 
saved to machinists, builders, con- 
tractors, butchers and others. Ad- 
mitted to be the greatest improve- 
ment ever made in tackle blocks. 
The cheape tin the market. Sent 
on trial. Write for catalogue. 


Fulton tron & Engine Works, 


30 Brush St., Detroit, Mich 
Established 1852. 


RELIABLE 
1889. 


a 











s@ USE THE 'BEST. “e 


The PENBERTHY IMPROVED AUTOMATIC 


INJECTOR. 


A Thoroughly Rellable and ——_ Boller Feeder for Station- 
ary. Marine and Portable Boilers. 
POINTS TO BE CONSIDERED. 


They have only two VALVES to operate, only one after 
water valve is adjusted. They require no watching, as they 
RESTART AUTOMATICALLY if feed is broken. They lift 18 to 
20 feet, and hot pipes don’t affect them. They work from 
25 to 135 and 160 Bs. pressure on water at natural tempera- 
ture. othe working parts are interchangeable and can be 
taken from Injector without any tools or breaking con- 
nections. 

Send for circular, price list and discount. 


PENBERTHY INJECTORCO. 


DETROIT, MICH. 
Cc. H. PRESLEY & CO., Agents, Cleveland, O. 





Cc. H. COLLINGS. 


CONGER & COLLINGS MANTEL CO. 


Wood Mantels, Tiles and Grates, 


CAS FIXTURES AND ELECTROLIERS, 
WROUCHT IRON SPECIALTIES. 
217 to 223 Euclid Avenue, CLEVELAND, 0. 


NEW AND IMPROVED 


{7-Inch Engine Lathes. 


Any length of bed. Workmanship strictly 
first-class. 


The Muller Machine Tool Co., 


8TH AND EVANS STS., CINCINNATI, 0. 


SHULTZ RAW HIDE BELTING. 


Furnished Single, Double and Light-Double Pegged, Sewed, Rivetted or Cemented only. Guaran- 
teed superior to the best grades of oak-tanned. Stretches less and will transmit more power. 


Parkin & Bosworth.?*"?' ixuawo ot 














TOLEDO The Hart or Detroit 
Emery-Corundum 

WIRE W IRON WORKS, WHEELS AND MACHINERY, 

Brass and Bi oe ‘ |, WENDELL COLE, M.E., 


Box 152, CHICAGO. ILL., 
or Box 84 COLUMBUE, O. 


SU NION 4. 
ELECTROTYPE= 


Wire and Iron Fencing, 
Roof Cresting, 
Wire and Iron Window Guards, 
Stable Fixtures, 


And Bu'‘lders’ Wire and Iron Work of every 
Description. 


F,. POWELL & CO., Megs 


TOLEDO, OHIO. sna Z 








FOUNDRY 


ELEPHONE 2139 











THE WILMOT & HOBBS M’F’C CO. 


MANUFACTURERS OF ALL GRADES 


COLD ROLLED STRIP STEEL, 


BRIGHT smooTH SURFACE AND EVEN GAUGE ALSO ANNEALED. 


COILED IN UNEXCELLED 
100 To 300 FEET FOR 
— DRAWING PURPOSES 
STRAIGHTENED KEYS, 
AND 


CuT in SHORT Parts OF SEWING 


PIECES. MACHINES, &c. 


SHEARED TO WHERE A 


EXxacT WIDTH AS Goop SURFACE 





NARROW AS “ FOR 
ONE QuarTeER sel} ———— PLATING, &c. 
INCH, A DRAWN STEEL SHELL... IS DESIRED. 
GRDERS FILLED PROMPTLY. LARGE STOCK ON HAND 


OF PARTLY PREPARED C. R. STEEL. 


BRIDCEPORT, CONNECTICUT, U. S. A. Piease MENTION THIS PAPER. 





The Lodge & Davis Machine Too! Co, 


8@Send for Prices. 
NEW YORK: 64 Cortlandt st. 











, 20, 26", 32” Shapers. 
, 19”, 21”, 24”, 27”, 38” Engine Lathes. 
, 24” Upright Drills. 

28” 32” 40” B. G. P. F. Drills. 


STANDARD DRILL. 





CINCINNATI, O. 


CHICAGO : 68 & 70 So. Canal st. 


— 


It will pay you.-@a 
BOSTON: 23 & 25 Purchase st. 











The Kilby Manufacturing Co., 


CLEVELAND, O. 


Recent extensive additions to 
our Shops and Machinery makes 
our Plant one of the largest and 
best equipped in the country. 

We are now prepared and have 
facilities for tg J Foundry and 
Machinist work of every descrip- 
tion. Shall be glad to furnish 
. estimates on application for En- 
y gines, Boilers and other heavy 
machinery, 
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